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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrol CTOpOHBI, PopMHUpYET
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiiH. B paMkax naHHoOro ydeOHOro Kypca oOydaromiyecsi OBJa/IeBaloOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TE€HJICHIIMI Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTeMaTHYECKOrO0 aHalin3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOILBI0 MHAYKIMH U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKpETH3allhl0, a0CTparupoBaHHE U aHAJIOrui, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usydyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYeCKOIro
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpPUPOJIE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTCHIIUAJTIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4YeOHBbIH MaTepuall, CIHOCOOCTBYIOIINI
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIoIell MpOJOJKUTENbHONM  KOHUEHTpPAalMM BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYyYEHHBIN
pe3yJibTar.

B ocHoBe MeTtomumkm oOydeHus anredpe W HavalaM MaTeMaTHYeCKOTro
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT 00yUYEHUS.

B crpykType yuebHOro kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOUINE COAEPKATEIBbHO-METOAMUECKUE TMHUM: «Hucna
U BblUUCHeHUsD», «DyHKIUU U rpaduku», «YpaBHEHUS U HEpaBeHCTBay», «Hauana
MAaTeMaTH4YEeCKOro aHanusa», «MHoOxkecTBa U JOruKa». Bce OCHOBHBbIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIAsCh HOBBIMU TEMaMHU M pasnenamu. [laHHBIN
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIbKHX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecss OBIaJeBalOT BcE Oolee
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX MOCIIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENbh pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIE TIPU W3YYCHUU y4eOHOTO Kypca, AJis
peIIeHUs] CaMOCTOSTEIHHO CPOPMYTUPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYECKasT TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HaYaTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeqHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIYMCIICHUN, BKITIOYAIOIIAX B CeOS MCIOIB30BAHUE PAa3TMYHBIX
dopMm 3ammcu 4Ymcia, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIYUCIICHHUS, OICHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATYpPaJIbHBIX, IEJIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUYCCKUE 3aJaud M OIEpaluu: JICJICHHUEe HaIelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
palMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIliU, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHON CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapst mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra WCIONIB3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3a]ad
GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poild B
MOCTPOEHUU MOJIEJEH peasbHOTO MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealMu3yeTcsi Ha MPOTSIKEHUU BCETO
oOyueHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasgene Ilporpammbl TMperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromiuecs: OBJAJCBAlOT pPa3IMYHBIMU METOJAaMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHSI HIMPOKO HCHIOIB3YIOTCS MpH
UCCle0BaHNN (QYHKIMH C MOMOIIBIO MPOU3BOIHOM, MPHU PEIICHUH MPHUKIAIHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJCHUE HAauOOIBbIINX U HAUMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHasi conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaromuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykaeHud, paboTbl ¢  CHUMBOJBHBIMH  (popmMamu,  mOpeacTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npennaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI JUISI pEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H  TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeIbHOM, JIOTapu(MHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMIA ISl pEHIeHHs 3aJad U3 JIPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oonbloe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMYJaMu 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON opme: aHATMTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUS «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYIHBIX OOYYarOIIMMCS, TAK KaK y HHUX HOSBISAETCS BO3MOXHOCTb CTPOMTH
rpauku  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHWs, BBIYUCIATH IUIOMAnU (Guryp u oObEMBI TEJ, HAXOAUTH CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPEHIEHWE B TMPUKIAJHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOTO
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HaIKT O



BBIJJAIONINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUST «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOW Joruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJbHOU MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN SI3BIK, OOBEAMHSIONMIMM BCE Ppa3ieibl
MaTeMaTUKu H €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTH OOy4YaronmieMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEeMaTHKU U HMCIOJIb30BaTh €ro JJIsl BRIPAKCHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJIeIyeT NpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOCHUS  JIOKAa3aTeIhCTB.  3HAKOMCTBO €  DJJEMEHTaMU
MAaTeMAaTHYEeCKON JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIILJICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYXKJIECHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueGHOM Kkypce «Anrebpa M Hadalla MaTEMaTUYECKOTO aHaJIu3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIMPOBAHMS, KOTOpPHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENIECH pearbHbIX
CUTYyalluid, WCCJIEJAOBAHMS D3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl H
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaTOB. Takue
3a/1aHus BIUIETEHBI B KAXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepral
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEUIEHUH  pealbHBIX  MPAKTUYECKUX  3aJad4  OOydYarolluecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce 3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTUYECKOI0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa W Hayala MaTEeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacos (4 4yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YuciIaMud.  Mopayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEnHbIe BhIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YACEI JIJIs1 PEIICHUS TPAKTUIECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTENBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUuHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHs W ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LIETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ LEIbIMU
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCITOBBIX BBIPAKEHUHN, COJIEPIKAIINUX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelieHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PEIICHUSI MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKECHHM, COACPIKAITUX JTOTApUDMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI peIICHHUS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHI. PellleHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBI JIMHEHHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 PA3JIMYHbIX OOJacTEe HAyKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHuss QyHKUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe M HeuéTHbIe GyHKuMU. [lepuoanueckue
dbyakuun. [IpoMeKyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUs] PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajapaTudHas W APOOHO-TUHEHHAs (YHKIUMU. DJeMEHTapHOE
UCCJIEIOBAaHNE U TOCTPOCHHE UX IPAPUKOB.

CrenenHas GyHKIMs ¢ HaTypaJdbHBIM U IEJIBIM Moka3atenem. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHM Kak (YyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM MTOKa3aTEJIEM.

[TokazarenbHass U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
NcnonszoBanue rpadukoB GyHKITUH 111 pEIICHUS YPaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pEANBHBIX IIPOLECCaX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHus IIOCJIENOBATeNbHOCTEH. MeTon
MaTeMaTH4YECKOU VHJIYKIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reomeTpuyeckas nmporpeccun. beckoneuno yoniBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX  3a]1a4
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (yHkIuM u ux cBoicTBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoMeTpUUECKU U
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBA U JIOrMKA

MHoxecTBO, olepanuyd HaJ MHOXXECTBAMU M MX CBOWCTBA. JlnarpamMmbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbhbie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmui oOuui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpatHoe (nanee — HOK), ocratkoB o mojyinio, anroputMa EBknnia s perenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHd n3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHA C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW pallOHAJIbHBIX,
UppAIMOHAITBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JuuHbIX 00JacTell HAYKM U peaabHOU
KU3HU, UHTEPIPETALUS TOTYyYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHus ypaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/JIbI peLIeHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHue mMpoU3BOAHON K MCCEeNOBaHMIO (YHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero UM HAWMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeneHnne NPOU3BOJHON JUIsl HAXOXKJEHHUS HAWIYYIIero penieHus B
NPUKIAIHBIX 3a7a4yax, Ui OINpeAeNIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (hOPMYJION WJIU TPAaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXaeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucinenue
onpenenéHHoro uHTerpana mo ¢popmyie Hetorona-JleiOnua.

[Ipumenenue wmHTErpaia s HAXOXKACHHUS IUIOMIAAEH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHINAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIraTbHbIX
YPaBHEHHU.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOr0o Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JOCTIKEHHI HayKh U JEATEIbHOCTHIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ7a4, PEIICHUH, PacCyKJICHHH, BOCTIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE NHTAaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha TMPOTSKEHUU BCEUM KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPHUPOJHONU U COLMAIBHOU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenpl, IMIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEHYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHA M 3HAYMMOCTH JUIsI Pa3BUTHS [MBWIM3AIMH, OBJIAJCHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS JIJIsi 0000IIEHHS U CPAaBHEHHS, KPUTEPUHU TIPOBOJUMOTO aHAIM3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHIYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKICHUSX, Tpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3anauu  (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB  pEILICHMsS, BbIOMpaTh  Hauboiee MNOAXOASAUMH € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENIHHO (QOPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO pPE3yJbTaTaMm
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yIbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKJIaeMOMl TEMBbI,
mpoOJIeMBl, peIIracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOM (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMAT BBICTYIUICHUS C Y4YETOM 3a1ad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIaJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu  KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIGHWBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUYNHBI
JTOCTH)KCHUS WU HEJOCTHKCHUS PE3yJIbTATOB JEATEIbHOCTH, HAXOAHUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH IeJIb COBMECTHOM
JEeSTENbHOCTH, TUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, pacmpeneisiTh
BUIBl paboOT, JOroBapuBaThbCs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMH YJICHAMH KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oy4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTAaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHAIILHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJb ACHCTBUTEIHHOTO YUCIIA,;

NPUMEHSATh JIpOOM W TPONEHTHI JJIS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHHUS, TTPaBUiIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUN;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAllMOHATILHBIM MOKAa3aTeJIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apPKKOCUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PpEUICHUs palMOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHATH
JI€JICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL peLLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PEIIEHUS CHUCTEMBl JIMHEMHBIX YpPAaBHECHUHU,
MOJEIIMPOBATh PEAJbHbIE CUTYallMU C IMIOMOILBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATpHIl U OIPEACIUTENEH,
MHTEPIIPETUPOBATD ITOTYyUYCHHBIA PE3yJIbTaT;

UCIIOJI30BAaTh CBOMCTBA JEWCTBUHM C KOpPHSAMU [JIsi TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITOJIHATD NTPEOOPAa30BaHUS YHUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJI30BaTh CBOKCTBA norapu@mon JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CcBOOOIHO OMNEpUpPOBaTh MOHATUSAMU: HppAIMOHATbHBIC, MOKa3aTelIbHBIE U
JorapuMUUYECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOZIHO OMEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHS, YpPaBHEHHsS, HEPAaBEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNN C MCIIOJIb30BaHMEM afapara aireOpsi.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPECICHUS W MHOKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoJblllee W HaWMEHbIIee 3HAYCHHE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAs! (DYHKIUS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTeseM, TpauK CTENneHHONW (QYHKIMU C HATYpPaJIbHBIM M IEJIBIM
nokasaresneM, rpaduK KOPHS N-OM CTENeHW Kak (YHKIMH OOpAaTHOM CTENEeHH C
HaTypaJIbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMU: TIOKa3aTellbHas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBA U TpaduKH, HCIOIB30BaTh MX TpadUKU [JIs pPEHICHUS
YpPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeeseHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEeUIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pealbHOMN
’KU3HU, BBIpAKaTh (OPMYyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATH MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIIasi reOMETpUIECcKasi IPOrpeccHsi, TMHEUHBIN U
HKCMOHEHLIUAIBHBIA POCT, (OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIENOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINU;

CBOOOJHO OINEPUPOBATH MOHATHEM: (YHKLHUSA, HENpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH NPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMIIO3UILIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OMNEpUPOBATh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCHIIBHbBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce 0Oy4arouiuiicss MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIU3a»:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TOHATUAMH: HATypaJbHOE M I1EJI0e YHCIIO,
MHO>KECTBA HATypaJbHBIX M LEJNBIX YHMCEJ, MCIOJIb30BaTh NPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4MCeNn sl PEIIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa IO MOMAYNIO, 3alHiChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOTHATH apU(PMETHUECKUE ONEpaluyd C HUMU U
n300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIIITh OTOOp KOPHEH TMpU pPEHICHUW TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MoKasaTeJbHEIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YPAaBHEHUsI, HEPABEHCTBA M HUX CHCTEMBI 110 YCJIOBHIO 3aJayH,
UCCJICIOBAaTh IIOCTPOCHHBIE MOJICNIM C WCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMIIO3UIIUH JIBYX (DYHKITHIA,

CTPOUTH TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATUAMHU: TpadUKA TPUTOHOMETPUUIECKUX
dynKImi;

NPUMEHATh (PYHKIIMU [ MOJICIMPOBAHUS M MCCJICIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmareMaTH4eCcKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOIHYIO JIJII UCCIEO0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIIIEE M HAMMEHbBIIIee 3HAaUCHUS (YHKIIMU HETPEPHIBHON Ha
OTPE3KE;

HCTOJIb30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHUS HAWIYYIIETO PEIICHHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COLUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmNpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIoN Wiu
rpauKoMm;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapaxkrepa, CpeACTBAMA MaTEMAaTHUECKOTO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 | bubnuorexa [JOK
HepaBeHcTBa. CHCTEMBI INHEWHBIX https://m.edsoo.ru/1568aba3
ypaBHEHUU
) Oynkuuu u rpapuku. CrenenHas GyHKIUS C > 1 bubnuoreka [IOK
IIeIBIM IMOKa3aTeIeM https://m.edsoo.ru/1568aba3
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 | bubnuoreka [IOK
HppanunonanbHble ypaBHEHUS https://m.edsoo.ru/1568aba3
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 | bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/1568aba3
5 Jlorapudmudeckas GyHKITUSA. 18 | bubnuorexa [JOK
JlorapudmMuueckue ypaBHECHUS https://m.edsoo.ru/1568aba3
6 TpuroHomMeTpudyecKkre BoIpaKEHUS U ” | bubnuorexa [JOK
YpaBHEHUA https://m.edsoo.ru/1568aba3
bubnuoreka [JOK
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1 hitps://m.edsoo.ru/1 568aba3
bubnuoreka [JOK
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1 hitps/m.edsoo.ru/1 568aba3
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 ) bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO 2 | bubnuoreka [JOK
MIPOU3BOTHOM https://m.edsoo.ru/1568aba3
2 [lepBooOpa3Has 1 UHTETpa 12 1 bubmorexa HOK
https://m.edsoo.ru/1568aba3
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1 bubnuoreka [IOK
TpuroHomeTpuyeckre HepaBeHCTBA https://m.edsoo.ru/1568aba3
4 HppanmnonanbHble, NOKa3aTeIbHbBIE U 24 1 bubnuoreka [IOK
norapuMuvecKue HepaBeHCTBA https://m.edsoo.ru/1568aba3
5 HarypanbHble u 1ienbie yncina 10 1 bubmorexa OK
https://m.edsoo.ru/1568aba3
bu6mmoreka [IOK
6 Kowmmekerbie wncna 10 ! https://m.edsoo.ru/1568aba3
Cucremsl pallMOHAIBHBIX, UPPALUOHAIBHBIX
7 HOKa3aTenII)3H]Il>IX U JIOTa I/I(bl\fI/IID‘I:CKI/IX 12 1 bubmmorexa [OK
. p https://m.edsoo.ru/1568aba3
yYpaBHEHUH
bubnuoreka [JOK
8 16 1
3anaum ¢ napaverpamu https://m.edsoo.ru/1568aba3
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 ’ bu6mmoreka [JOK
3HaHUHI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMH: pALUUOHAIBHOE U JEHCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI

1.2

BoimonHATe  apudmernueckue  omnepanuM  C  palMOHAIBHBIMM U
JENCTBUTEIbHBIMU YU CIIAMU

1.3

BoinonHATh npuOIMKEHHBIE BEIYUCICHUS, UCIIOJIBb3YS IIPAaBHIIa OKPYTJIEHUS,
JIeNaTh NPUKUIKY U OLIEHKY PE3YJIbTATa BBIUNCICHUN

1.4

OnepupoBaTh MOHATUSIMHU: CTENIEHb C IEJBIM IOKa3aTeJeM, CTaHIapTHas
dbopma 3amucu ACHCTBUTEIBLHOTO YHCIA, KOPEHb HATYpPaJbHOW CTEIMEHH;
HCIIOh30BaTh MOAXOISIIYI0 (OpMYy 3amuch ACHCTBUTENBHBIX YHUCEN IS
pelIeHHs TPAKTUYECKHUX 3a7a4 U MPEACTaBICHUS JAHHBIX

1.5

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC ¥ TAaHT€HC MPOU3BOJIHLHOIO YIJia;
WCIOJIb30BaTh  3alMChb  NPOM3BOJIBHOTO  yrjia  uepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIINH

ypaBHeHI/ISI 1 HCPAaBCHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YpaBHEHUE, HEPaBEHCTBO, ILIENOE,
paloHaIbHOE, UppalMoOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

BoinonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U pelllaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BreimonasaTs Hp606p330BaHI/I${ HCJIbIX, PAalMOHAJIBbHBIX W HPpPAllMOHAJIBbHBIX
BLIpa)I(eHI/Iﬁ H peluaTb OCHOBHBLIC THIIbI ICJIbIX, pPAIHOHAJIBHBIX H
HppallMOHAJIbHBIX ypaBHeHPIfI N HCPABCHCTB

24

HpI/IMCHHTL YpaBHCHHUA W HEPABCHCTBA JIsI PCHICHUA MATECMAaTUYCCKHUX
3alav U 3aa4 U3 pa3jIMIHbIX obOnacreit HAYyKU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CUTyallUM Ha A3BIKC anre6pbl, COCTaBJIATH
BBIPDAXKCHUSA, YPAaBHCHU, HCPABCHCTBA II0 YCJIIOBHUIO 3aJladM, HCCJICIOBATH
IMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapaTra anre6pLI

OyHKIMH U TpaduKH

3.1

OmnepupoBaTh MOHATUAMU: (QYHKIHS, CHOCOOBI 3a1aHus (QyHKLIUHU, 00JacTh
OTpeNeNeHusT W MHOXKECTBO 3HayeHMH (yHKIMH, rpaduk QyHKIHH,
B3aMMHO 00paTHbIe (PYHKIUU




OnepupoBaTh NOHATHAMH: UYETHOCTh W HEYETHOCTh (YHKUIMH, HYJIH

32 (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
34 Ctpouth U unTaTh rpadUKu TUHEHHONW (YHKIUH, KBaAPATHUYHOW (YHKIUH,
CTETIEeHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonp3oBate rpaduku QyHKOMKA IS WCCIICIOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH IpU pEIICHWH 337ad M3 JPYIHMX Y4EeOHBIX MPEAMETOB U
peanbHOM )KU3HH, BBIpaKaTh (POpMyIaMH 3aBUCUMOCTH MEKIY BETMINHAMHU
4 Hauana matemaTnyeckoro aHanusa
41 OnepupoBaTh MOHATHUSMH: TIIOCIEAOBATEILHOCTb, apu(MeTHdecKkas |
' reoMeTpUIecKast Iporpeccuu
49 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBalOIlas TreoMeTpuyecKas
' Mporpeccus, CyMmMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON POTPECCUH
4.3 3amaBaTh MOCIIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOWCTBA TMOCHEAOBATEIBHOCTEH M MPOTPECCUU IS
' peleHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoO»xecTBa 1 JTIOTHKa
5.1 OmnepupoBaTh MOHATUSMHI: MHOKECTBO, OTNIEPAIIUN HAJI MHOYKECTBAMHU
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar s ONUCaHUs
5.2 peaIbHBIX IPOLIECCOB U SIBJICHUHN, NMPHU PEIIeHUH 3a/1a4 U3 APYrux yueOHBIX
MIpeIMETOB
513 OnepupoBaTb  MOHATUSIMU:  OMpeeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHAMH: HATypalbHOE, II€J0€ YHWCIO; HCIHOIb30BaTh
1.1 MPU3HAKA JIEIUMOCTH LIEJIBIX YHCEN, pPAa3joXKEHHe 4YHCIa Ha MPOCThIe
MHO>KUTENH JUIs pelIeHus 3a1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIBHBIM MOKa3aTeIeM
13 OmnepupoBaTh NOHATHAMM: JIOTapu(dM yucia, JecATUYHbIE U HATypalbHbIE
' norapumMel
2 YpaBHEHUS U HEPAaBEHCTBA
[IpumeHsTh CBOWCTBA CTEMEHH JUIsI MpeoOpa3oBaHMsS  BBIPAKEHUIH,
2.1 ONEepPHPOBATh TOHATUAMHU: [I0KA3aTEIbHOE YPAaBHEHHE W HEPaBEHCTBO;

peuraTb OCHOBHBIC THIIBI ITOKA3AaTCIIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB




Bemonuate mpeoOpa3oBaHUsl BBIPAKEHHH, COACPXKALINX JIOTapH(MBI;

2.2 OTIEPHPOBATH MOHATHUAMH: JIOTapU(MHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JIOTapU(MUUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts perienus npocTefHnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pElLICHUE;
24 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN AJISl PEIICHUS IPAKTUYECKUX
3az1a4
)5 Haxomute pemenus npocTeHmMX CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
' ypaBHEHHIA U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha S3bIKe anreOpbl, COCTaBIATh
2.6 BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJIENH C UCIIOJIb30BaHNEM amnapara ajareopsl
3 OYHKIIUU U TpaPUKu
OnepupoBaTh MOHATUSAMHU: [epHOAUYECKas (DYHKIUSA, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMymMa (YyHKUMHU, HauOoJibllee U
' HauMeEHblIlee 3HauYeHUs (YHKUMU HAa MPOMEXKYTKE; HCIOJIb30BaTh WX IS
rccneaoBanus QyHKIINH, 3aJaHHOU rpaduKoM
OnepupoBaTh MOHATHAMH: IpaUKH MOKa3aTeIbHOU, JIOTapUPMUUECKOH U
3.2 TPUTOHOMETPUUECKUX (QYHKUMN; H300paxkaTh HMX Ha KOOPIMHATHOMU
IIJIOCKOCTH M MCMOJIb30BaTh JJIsl PEILICHUs] YPDABHEHU U HEPABEHCTB
33 N3o06paxaTs Ha KOOPAMHATHON TIJIOCKOCTH TpaUKU JTUHEHHBIX YPaBHEHHI
' Y UCTIOJIB30BATh UX /ISl PEIICHUS] CUCTEMBI IMHEWHBIX YPaBHEHUHN
34 Ucnonb3oBate rpaduku QyHKUMNA JUIS  KCCIEIOBAaHUS TPOIECCOB U
' 3aBUCHUMOCTEHN U3 APYrUX YUEOHBIX TUCHUIUIMH
4 Havana maTemaTuyeckoro aHanusa
OnepupoBaTh MOHATUSMU: HENPEpbIBHAS GYHKILHUS, TPOU3BOIHAS (DYHKIIUH;
4.1 WCITIO0JIH30BaTh T€OMETPUYCCKUN M (DU3WYECKUN CMBICI MPOU3BOJIHON st
peuieHus 3aaa4
40 Haxomuth  mpou3BoAHBIE  3JIEMEHTApHBIX  (YHKIHM,  BBIYHCIATH
' MPOU3BOIHBIE CYMMBI, POU3BEACHUS, YACTHOTO (DYHKIIMIA
Hcnonb3oBath  OPOM3BOAHYIO  JUIs  HUCCleNOBaHUS  (QYHKUMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh PE3YJIbTAThl MCCIEAOBAHUS K
MOCTPOCHHUIO IpaUKOB
44 Hcnonp30Barh NpOU3BOJIHYIO JUISl HAaXOXIACHUS HAWIYYIIEro PEIICHUS B
' IPUKIIAJHBIX, B TOM YHACJIE COLMAIIBHO-D)KOHOMUYECKHX, 3a1a4ax
A5 OnepupoBaTb MNOHATUSIMHU: TM€pBOOOpa3Has M HWHTErpai; MOHUMATh
' reoMeTpU4ecKuil 1 (pU3nUecKHii CMbICT HHTETpaja
46 Haxonuts nmepBooOpa3Hbie 37eMEHTAPHBIX (DYHKIIHMMA, BHIYUCISATh UHTETPAl
' no ¢opmyne Hetotona — JleitOnuma
47 Pemate npuxnagHele 3a7aud, B TOM YHCIE COLMAIbHO-KOHOMHUYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeACTBaMU MAaTEMATUICCKOTO aHAJI3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIIACC
IIpoBepsiemMblii 31eMeHT COepPKAHUSA
Kon
1 Yucna v BIYKCICHUS
Pammonanbupie  ymcina. OOBIKHOBEHHBIE U JECATUYHBIE JIpOOH, TPOLICHTHI,
11 OecKOHEeUHBIE MEePHOANYECKHEe Ipodu. ApudMeTHIecKne omnepanuu ¢ paroHaTbHBIMU
' qucllaMu, TpeoOpa3oBaHus YUCIOBBIX BhlpakeHul. [IpuMenenue qpobeii u npoueHToB
JUISL pEUIEHUs] MPUKJIAIHBIX 337a4 U3 Pa3IMYHbIX OTPAciieil 3HAaHUW U PEabHOW KU3HU
JleiicTBuTenpHble yncia. PalnoHanbHble 1 HppalMOHAIbHBIE Yucia. ApudmeTnyeckue
1.2 | omepauuu c AeWCTBUTENbHBIMU 4HuciaMd. [IpuOa>kEHHbIE BBIUMCIEHUS, IpaBHIIa
OKpYTJICHUS, IPUKHJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUN
Cremnens ¢ menbiM nokaszareneM. CtanmapTHas (Gopma 3amucu JeHCTBUTETLHOTO YHCIIA.
1.3 Hcnonws3oBanne moaxossiieit (GopMbl 3alUCH ACUCTBUTEIBHBIX YHUCEN IS PElIeHUs
MPaKTUYECKUX 3a7a4 U IPEICTaBICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJlbHOM cTeneHu. JleHcTBUsS ¢ apuMeTHyecKuMu
' KOPHSIMH HATYpaJIbHOW CTETIeHU
15 CuHyC, KOCMHYC MW TaHIE€HC YHCIOBOIO apryMeHTra. ApKCHHYC, AapKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIEC MPE0OpPa30BaAHMS
29 [IpeoOpazoBaHue TPUTOHOMETPUUECKHIX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPUUYECKUE
' bopMyJIbI
)3 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHMEe HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 | Pemenue 1enbix U IpoOHO-PAIMOHATILHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenue uppannoHanbHbIX YPaBHEHUM U HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUUYECKUX YPABHEHUI
57 [IpuMeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 33J1a4 U 33]1a4 U3
' Pa3IMYHBIX 00JIaCTeH HAYKH U PEaIbHOM KU3HU
3 OyHKIMH U TpaduKH
31 Oynkuus, crnocoObl 3amanus ¢yHkuuu. ['paduk dynkuuu. BzaumHOo o00paTHBIE
' GyHKIUH
32 O6nacth ompeneneHUss W MHOXECTBO 3HaueHWd QyHkiuu. Hymu Qyskuun.
' IIpoMexxyTKH 3HaKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIUH
33 CrenenHas pyHKIHS C HATYpallbHBIM M LI€TBIM TMoka3aTeneM. E€ cBolicTBa u rpaduxk.
' CBoiicTBa U rpaduk KOpHs n-0il cTeneHn
34 Tpuronomerpuyeckass OKpY>KHOCTb, OINpEeNeHHE TPUTOHOMETPUUYECKUX (YHKIMN

YHUCJIOBOI'O apryMmcHTa




4 Hauana maTematnueckoro anainmsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS  IOCIEAOBATENbHOCTEH. MOHOTOHHBIC
' [OCJIEI0BATENBHOCTH
Apudmernueckas ¥ TeOMETpPHYECKas TporpeccHd. beckoHewHO yObIBarommas
4 | TEOMETpHYECKas NPOrpeccHs. Cymma OECKOHEYHO YOBIBAMOIIECH TIeOMETPUICCKOU
' nporpeccur. PopmMmyia CIOXHBIX MPOIEHTOB. lcnosib30BaHUWE MPOTPECCUU ISt
pelieHus peabHbIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHuoxecTBO, omepanud Haj MHOXecTBamu. Jluarpammer Oinepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjisi ONHCaHUs peabHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX yU4eOHBIX IPEAMETOB
5.2 Omnpenenenue, Teopema, CIeJACTBUE, J0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BEIYUCICHUS
1.1 HarypanbHhblie u nenbie yncna. [Ipu3Haku A1eIUMOCTH LEIBIX YUCET
1.2 CreneHb ¢ paniMoHaIbHBIM MOKa3aresneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapHUPMBbI
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpaszoBanue BbIpaKEHUH, COAEPIKALIUX CTEIICHH C PAllMOHAIBHBIM ITOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPAaBEHCTBA
26 Cucrembl IMHEHHBIX YpaBHEHHH. PelieHne npukiaaHbiX 3aa4 ¢ OMOIIbIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHenne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMAaTHUECKUX 3a]a4
' W 3314 U3 pa3indHbIX o0JacTel HAyKUu U peaibHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuonmyeckue ¢yHkuun. [IpoMEeXyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl W MUHUMYMBI GyHkuuu. HawuOonpliee W HauMeHbIllee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduKu
33 [TokaszarenpHas u norapudmuueckas GyHKIINU, UX CBOMCTBA U TpadUKH
3.4 Hcnonb3oBanue rpadhukoB GyHKIUI 1715 pellieHus] ypaBHEHUI U TMHEWHBIX CUCTEM




Hcnonb3oBanue rpadgukoB PyHKIUH 1T UCCISIOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,

3.5 KOTOpbIE BO3HUKAIOT MpU PpEIICHUH 3a7ad W3 JPYIHX Y4eOHBIX MPEIMETOB H
peanbHOM )KU3HU

4 Hagana maTemaTnueckoro anaumsa

4.1 HenpepeiBabie pyHKIMH. METO HHTEPBAIOB /IS pEIICHNUS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON

43 [IpousBonHbie 3neMeHTapHbIX QYHKUIUNA. DOpMylbl HAXO0XACHHUS MPOU3BOJHOMN

' CYMMBI, IPOM3BEICHUS U YaCTHOTO (YHKIIUH
[IpumeHeHne mNPOU3BOJHOM K HCCIEAOBAHUIO (QPYHKUMH Ha MOHOTOHHOCTh H

4.4 skcTpeMyMbl. HaxoxneHne HanOoJsbLIero M HaMMEHbLIEro 3HaueHUs (QyHKIMM Ha
OTpE3Ke
[IpumeHeHre MPOU3BOIHON ISl HAXOXKIACHUSI HAWITYYILEro pelieHus B MPUKIAaJHbBIX

4.5 3aayax, JUIsl OMNpEAeNeHUsT CKOpPOCTH IIpoliecca, 3aJaHHOro (opMynoll wiu
rpaduxkom

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

47 Wurerpan, ero reomerpuueckuil U (pu3nuecKuil cMbIci. Brluucienue nHTerpana mo

dbopmyne Hetotona — Jleitoania




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ] MaTeMaTHYeCKOW HHIYKIHH;
MIPOBOJUTH JOKa3aTeJIbHbIE PACCYKICHUS NP PELIEHUH 3a/1a4, OLIEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTb  PACCYXIEHUH; YMEHHE ONEpPHUpPOBATH
MOHATUSIMH: MHOKECTBO, IMOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ais
OTIMCaHUs pPealbHBIX MPOIECCOB U SIBJICHUN U NPU PELIEHUU 33734, B TOM
YHClie U3 IPYruX y4eOHbIX MPEeIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HAaTypaJbHOE YMCIO, LENOE YHUCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTENEHU, CTEIEHb C
paLMOHATIBHBIM OKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 quCcell, YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIIEHUS; YMEHHE BBINIOJIHITH BHIYMCIIEHUE 3HAYCHUH U TIpeoOpa30BaHus
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEYHO yOBIBaioIIas TI'E€OMETPUYECKasi IPOTPecCHs;
YMEHME 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hciia, (QopMa  3amucHd  KOMIUIEKCHBIX  YHCEI
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass W anredOpanyeckas), yMETh
NPOU3BOJIUTH apU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/Iﬁ CMBICJT OTIPECACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHUE,
HEpPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pEIIATH
YpaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C [apaMETpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI I PELICHHUS MaTeMaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QyHKIMU, HanOoJsblliee U HaMMEHbIee 3HAueHUs
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIMH, T€OMETPUUYECKUI U
(u3nuecKkuii CMBICI TPOU3BOAHOM, MepBoOOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHUE HAXOIUTh ACHUMNOTOTHI rpaduka (QyHKUWU; YMEHUE
BBIUUCIIATh  MPOU3BOJAHBIE  CYMMBI, TPOU3BEACHMS, YACTHOTO U
KOMIIO3UIMH (DYHKIMI, HAXOIAWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyYHKIMHM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJIHYIO JUIsI HCCIEAOBAHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIB30BaHHEM afmapara MaTeMaTH4eCKOTrO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
peluleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJWUThb IJIoIaan H 00BEMBI (I)I/Il"yp C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKUMA, JMHeWHas QYHKOHUS, KBagpaTHYHas (yHKIuS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMHU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHAs |
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  HpeoOpa3oBaHuss  rpagukoB  (yHKIHWH,
WCTIONh30BaTh TpapyKH ISl M3YY4eHHUsS TPOIECCOB M 3aBUCHUMOCTEH, TpPHU
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN U pelieHUs ypaBHEHUH,
HEpaBEHCTB M 3ajJa4 C TapamMeTpaMH; H300pakaTh Ha KOOPJMHATHON

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJIOTH, 33Ja4d M3 OOJacTH YNpaBJICHUS JUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peasibHbIE CUTyallMd Ha S3bIKE MaTEMaTHKH; COCTAaBJISTh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIIEe 3HAUCHUS, pa3Max, AUCIEPCHS, CTAaHIAPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiMIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
UHGOPMAIIMI0O C TOMOIIBI0 TabMUI[ W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TpPUMEHEHUEM TpaPuuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUEeCKH HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IMIOMOIIBKO AHUAr'paMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHHe OmnepupoBaTh IOHATUSAMU: CIy4alHBIA OIBIT U CIIydalHOE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BEpOATHOCTH, Gopmyny beprymnun, komOuHaTopHbIe (akThl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH  paCIpeNeieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, NMOKAa3aTeIbHOTO M HOPMAJIBHOTO pacIpeeieHuil; yMeHune
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIeZIOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIINX YHCET B NPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSAX, yMEHHE
OTIEPHPOBATH TMOHITHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KICHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATbHBIX COOBITHH; COCTABIATh BEPOSITHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTPaHHbIM YTroj, CKpelMBaloluecs npsMble, NapamieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMHU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/1a4 U3y4deHHbIe (PAKThl U TEOPEMBbI IUIAHUMETPUHU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, pPElIaTh

CBs3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIA[b (GUIypbl, 00BEM (UTYpHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOIPDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapauienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], UMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTH NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OpSMOYTOJIBHOTO Tapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHJIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHC IIapa, IIJIOCKOCTbD,




Kacaromasicsi cdepsl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEeHHUE
MHOTOT'paHHUKA, W300pakaTh MHOTOTPAHHUKHU, (PUTYpHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(GbopMynHpOBaTh OINpEaeNICHHs U3y4aeMbIX (HUTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWMCTBAaX M TMpPHU3HAKAX T'€OMETPUYECKUX (HUTYp, OOOCHOBBIBATH WU
OTpOBEpPraTh HWX; YyMEHHE MPOBOJAUTH KiIaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHbIA TIEPEHOC, CUMMETPHUS Ha TUIOCKOCTH W B TNPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHN: 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEIUYMHBI (JJTMHA, Yrod,
Io1aab, 00bEM) MpPU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIE (OPMYyNbl M METOJbl, B TOM YHCIIE: IUIOIAJb MOBEPXHOCTH
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ Mapajuleenuneaa, MUPaMUbl, MPU3MblL, [UIHHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYIOJibHAad CUCTCMAa KOOPJAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTOPHHﬁ u KOOp,I[I/IHaTHHﬁ MCTO

UL pECIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWM; YMEHUE pPAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTYpaJbHOU cTeneHu. JleHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPAITbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OTnpeenuTeNb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpaduk. CoiicTBa 1 rpauK KOPHS 1-0i CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHne TPOM3BOAHOM K HCCIAEAOBaHWIO (GYHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero ¥ HaUMEHbBIIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTtematuka. Anre0pa 1 Hayajga MaTEeMaTHUYECKOTO aHalin3a; yriayoJIeHHOe
obOyuenue, 10 knacc/ Mepansk A.I'., Homuposckuii [[.A., [Tonsikos B.M.; oz
penaxuueit [Tononsckoro B.E., O61mecTBo ¢ orpaHU4eHHON
oTBeTcTBeHHOCThIO M3naTenbckuil nentp « BEHTAHA-I'PA®y;
AxrmonepHoe obmectBo «M3aatensctBo «IIpocBemnienner

* MaTtemartuka. Anredpa 1 Hauajga MaTeMaTHYECKOTO aHaJli3a; YriyOJIeHHOEe
obyuenue, 11 knacc/ Mepansk A.I'., Homuposckuii [[.A., [Tonsikos B.M.; oz
penakmueit [Togonbckoro B.E., O0miecTBo ¢ orpaHu4eHHOM
oTBeTcTBeHHOCThIO M3naTenbckuil nentp « BEHTAHA-I'PA®y;

AxrmonepHoe obmiectBo «M3marenbctBo «lIpocBemnienne»

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



MHHOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi siBnsgercs OAHUM U3 O0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o011iero 00pa3oBaHusl, TaK KaKk 00ECIEYMBAECT BOBMOKHOCTh U3YUEHUS JUCIUILIUH
€CTECTBEHHO-HAYYHOW HAINPaBIEHHOCTH W MPEAMETOB T'yMAaHUTAPHOTO IMKJIA.
[lockonbKy  JIOTMUECKOE  MBbIIUIEHHE,  (QopMupyeMoe  TOpU  HU3y4YEHUU
00y4arOLUMMUCS TOHATUWHBIX OCHOB F'€OMETPHH, MPH JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUM LIETIOYKHU JIOTUYECKUX YTBEPXKICHHI MPHU PELICHUH T'€OMETPHYECKUX
3aa4y, yMEHHME BBIJIBUTaThb M OINPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO
UCIOJIb3YIOTCSl TIPU PELICHUM 337a4 €CTECTBEHHO-HAYYHOIO LMKJIA, B YACTHOCTH
(pusnyeckux 3aaad.

Llenb ocBOeHMS MporpaMMbl yueOHOTro Kypca «l'eomeTpus» Ha yriayOonEHHOM
YpOBHE — pa3BUTUE WHIWBUIYaJbHBIX CIOCOOHOCTEH O0O0yYaroImUXCcs MpU
U3YYEHUU T'€OMETPUH, KaK COCTaBIIIOIIEH IpeaMeTHoN obnactu «MaremaTuka u
uHpopMaTHKa»  depe3  oOecliedeHHe  BO3MOXKHOCTH  MPHOOpETEHUs |
UCMOJIb30BaHUs Ooyiee TIIIYOOKMX TE€OMETPUYECKUX 3HAHUW U JIEHWCTBUH,
cnenu(UYHbIX TEOMETPUHU, U HEOOXOIUMBIX JIJISl YCIENTHOrO Mpo(heCcCuOHAIBHOTO
o0pa30oBaHusl, CBA3aHHOT'O C UCIOJIb30BAHUEM MAaTEMAaTHKHU.

[TpuopuTeTHBIMH 3aayaMu Kypca TI€OMETpUM Ha YIrIyOJEHHOM YpPOBHE,
pacIIUPSAIOMUMY U YCHIIMBAIOIIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCSL:

paclIupeHue NPEeACTABICHHUSI O T€OMETPUH KaK YaCTH MHUPOBOM KYJIbTYPhI U
(opMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

dbopMUpoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUI'ypaXx Kak o
BXHEHIIMX MaTEeMaTUYECKHX MOJENAX, IMO3BOJSIOIIMX OINHUCHIBATH W MU3Yy4daTh
pasHble SIBJICHUS OKPYXKAIOIIET0 MUpa, 3HAHUE MOHATUMHOIO amnmapara 1o pas3aeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

¢opMupoBaHue  yMEHMS  BIaJE€Th  OCHOBHBIMM  MOHSTHSIMH O
MPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMHM CBOMCTBaMHM, 3HAHHE TEOPEM,
dopMynT U yMeHHE UX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMBbl M HAXOIUThH
HECTaHJApTHBIE CIIOCOOBI PELICHUS 3ajay;

dbopmMupoBaHue yMEHUS paclo3HaBaTh Ha YEPTEKaxX, MOJAETSIX U B pEaIbHOM
MUpPE MHOTOIPaHHHKM M TeEJla BpPAILIECHUs, KOHCTPYMPOBATh TI'€OMETPUUYECKUE
MOJEIIN;

(bopMHUpOBaHME TOHMMAaHUS BO3MOXHOCTU aKCHOMAaTUYECKOI'O0 MOCTPOEHUS
MaTeMaTUYeCKUX Teopui, (HOpMHUpOBAHHE MOHUMAHHUS POJIM AKCHOMATHUKU MpPH
IIPOBEICHUU PACCYKICHUM;

dbopMupoBaHue yMEHUS BIIaJleTh METOJAaMHU JI0Ka3aTeIbCTB U aJrOPUTMOB
pElIeHUs, YMEHHSI WX MPUMEHSATh, MPOBOJIUTH JOKA3aTelIbHbIE PACCYKIEHUS B
XOJI€ peIlIEHUs CTEPEOMETPUUYECKUX 3a]1ay U 3371a4 C MPAKTUYECKUM COJIEP>KAHHUEM,
(GopMUpOBaHUE TMPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTelbCTB  IIpU



000CHOBaHMM MAaTEMATHYECKUX YTBEPKICHUN U POJIM aKCUOMATHKH B IPOBEICHUH
JNEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHWUE WHTEIUIEKTYAJIBHBIX W TBOPYECKUX
CrocoOHOCTeM 00yJaromuxcs, Mo3HaBaTEILHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHMI, KpHTUYHOCTH MBIIIEHUS, HHTEPECA K U3yUYEHUIO TEOMETPUN;

(dbopMupoBanue (YHKIIMOHAJIBLHOM T'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSBJICHUS TE€OMETPUUECKUX IMOHATHM, OOBEKTOB H
3aKOHOMEPHOCTEW B PEAIbHBIX JKU3HEHHBIX CUTYalHSX M MPU U3YYEHHH IPYTHX
y4e€OHBIX MIPEAMETOB, MPOSBICHHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIETMPOBAHMS pEaNbHBIX CHUTYallUWd, HCCIEAOBaHUS NOCTPOEHHBIX MOJENEH,
WHTEPIPETALMU [TOTYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JTUHUSAMH yueOHOro Kypca «l'eomeTpus» B
10-11 xnaccax sBustoresa: «lIpsMble W IJIOCKOCTH B MPOCTPAHCTBER,
«MHuororpanaukn», «Tema BpamieHus», «BeKTOppl UM  KOOpAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHuE «yMETh OIEPUPOBATH
HNOHATHUSMMY», PEIEBAHTHBIMU I'€OMETPUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHHs B
1011 kmaccax, OTHOCHTCSI KO BCEM COJIepKaTEeIbHBIM JIHHHUAM y4eOHOTO Kypca, a
(GopMUpOBaHUE  JIOTMUECKUX YMEHMH  paclpelensercs He TOJIbKO IO
COJIEp)KaTeNIbHBIM JIMHUAM, HO U 10 rojgaM oOyueHus. ConepkaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHON paboueit
OpOrpaMMbl, PACIpPEAENEHHBIM IO ToAaM OOY4YEHHs, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMUIHAILHBIM BOIpPOCaM 00yYaroluecs
oOpamiaiuch HEOMHOKPAaTHO. OTO TMO3BOJSIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUYECKUMHU MOHATUAMH U HaBBIKAMU MOCJIEOBATENIBHO U MOCTYIATEIBHO, C
COOJIIO/IEHNEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY F'€OMETPUUECKUX MPEACTABICHUN 00yJarouuxcs, pacupsis U yriayomuss
e€, 00pa3yst MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

[lepexo K M3y4EHUIO TEOMETPHUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3natb  ycnoBus s guddepeHunanuu  O0OydeHHUs,  MOCTPOCHHUS
WHANBUAYAIBHBIX 00pa3oBaTeNbHBIX MpOrpaMM, O00eCHeduTh YriayOoJaEHHOE
U3y4€HUE TEOMETPUH KaK COCTaBIIIOLIEH ydeOHOro npeamera « MaTtemaTikay;

HNOJTOTOBUTHh OOYYaromMXCs K MPOJODKEHUIO M3Y4YEHHsS] MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiedt npodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o01MM 1 rpoeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomeTpusi» Ha YIriIyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kinacce — 102 gaca (3 vaca B Heznemo), B 11 knacce — 102
yaca (3 Jaca B HEZIeNo).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpPUM. Touka, TmpsAMas, IUJIOCKOCTD,
npocTpaHcTBO. lloHsATHE 00 akCMOMAaTHUYeCKOM IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosiokeHue TMpsSMBIX B MPOCTPAHCTBE: IE€pPECEKAIOIINECs,
NapaJuleJIbHbIE M CKpeluBaromecs ImpsMble. [Ipu3HaKM CKpemmBarOmMnXCs
npsMeIX. [lapaienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlIeIbHbIC
IIPSIMBIE B POCTPAHCTBE, NAPAIIIENbHOCTD TPEX MPSAMBIX, APATUIEIBHOCTD IPSIMON
U 1uiockocTd. [lapajuienbHOE M LEHTPAIbHOE IMPOEKTUPOBAHHUE, H300paKEHHUE
¢uryp. OCHOBHBIE CBOMICTBa MapajlyIeIbHOTO TPOEKTUpOBaHUs. I300paxeHue
¢uryp B mapajielbHON MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YroOJl
MEXAY NPSAMBIMU B IIPOCTpaHCTBE. [lapauieIbHOCTh IIIOCKOCTEM: MapajulesIbHbIE
IJIOCKOCTH, CBOMCTBA IapajuiesIbHbIX IIJIOCKOCTEN. [Ipocreiimme
OPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH: TETpadJp, MNapajliesienunesn,
ITOCTPOCHUE CEYCHUU.

[lepneHIUKYJIAPHOCTD NMPAMOW M IUIOCKOCTH: MEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, IMpsAMbIE IApAUICIbHBIE W MEPHNEHAMKYJSIPHBIE K INIOCKOCTH,
IPU3HAK TMEPIEHAUKYISIPHOCTH NPSAMOM M IUIOCKOCTH, TEOpeEMa O MPAMOU
NIEPIEHAUKYJIIPHON IIJIOCKOCTH. OproroHaneHoOe IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT TpsAMOM 110  IUIOCKOCTH,  MpOeKIuss  (GUrypbl  HAa  IJIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: TPU3HAK  NEPIEHAUKYJIAPHOCTH  JABYX
IJIOCKOCTEN. Teopema o0 TpEX MEePHEeHANKYIISIpax.

Yrisl B NPOCTPAHCTBE: Yrojd MEXIY NPSAMOM M IUIOCKOCTBIO, JABYTPAaHHBIN
yroJi, TUHENHBIA YroJl IBYTPaHHOrO yria. TpEéXrpaHHbIM U MHOIOIPAHHBIE YIJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX U
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB JUJIS
TPEXTPAHHOIO YIJIA.

MHororpaHHuKu

Buapl MHOTOIpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosapHas
npu3Ma, npsiMasi 1 HakJIOHHas PpU3Mbl, OOKOBAasi U MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpPSAMOYTOJIbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimne myTy Ha TOBEpXHOCTHM MHOTOrpaHHUKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrosbHas mnupamuja,
npaBuibHas M yceu€HHass nupamuabl. CBoiicTBa pébep M OOKOBBIX T'paHEil
IIPaBUILHOM NHUpaMuabl. [IpaBUiIbHBIE MHOTOIpaHHUKH: NpPaBWIbHASA IPU3MA U



MpaBWIbHAs NUpaMuAa, NpPaBWIbHAs TPEYrojibHas NUPAMHUAAa M TPABUIIbHBIN
TeTpa’ap, KyO. IlpeacraBieHwe O NpPaBWIBHBIX MHOTOTPAHHHMKAX: OKTa’p,
JOJIEKa3Ip U UKOCAdIP.

Bbluucnenne 3J€eMEHTOB MHOTOTPAHHHMKOB: pEOpa, JuaroHaiv, YIJIbL
[Tnomans OOKOBOM TOBEPXHOCTH M TOJHOW TMOBEPXHOCTU TMPSMOW TPHU3MBI,
IoNaJb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTM M TMOBEPXHOCTU MPABWIBHOW MHUPaMUIBI,
TEeOopeMa O IUIOIIAIA YCEUEHHON TUPaMU/IBbL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU  MPABUIIBHBIX
MHOTOI'paHHUKOB. CHUMMETpUSi B NPaBUJIBHOM MHOTOTPaHHUKE: CHUMMETPHS
napajuieJIenuIiela, CUMMETPUsS NPABUIBHBIX IPU3M, CUMMETpPHS MPABUIbHOU
APaMU/IBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIC, COHANPABICHHBIE MW  IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIC BEKTOPBI. PABEHCTBO BEKTOPOB. JI€HCTBUS ¢ BEKTOPAMHU: CIOKECHHE
U BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHO)KEHHE BEKTOpa Ha
yrciio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpPA HA YMCIIO.
[lonsiTHE KOMIUTaHApHBIE BEKTOpHI. lIpH3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. TeopeMa O pas3IoKEHUU BEKTOpa MO TpEM
HEKOMIUIaHapHbIM ~ BeKkTopaMm. lIpsAmoyronpHas cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatsl Bektopa. CBA3b MEXAY KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMU TOYeK. YTON MexIy Bekropamu. CKalgpHOEe MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenust

[lonsaTus: UWIMHApPUYECKAss TOBEPXHOCTh, KOHUYECKasi IOBEPXHOCTH,
chepuyeckas TMOBEPXHOCTb, OOpasyiolue TmoBepxHOocTed. Tema BparieHUs:
IWIMHApP, KOHYC, YCEUYEHHBI KOHYC, cepa, map. BzaumHoe pacrnonoxeHue
chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkeHnue Ten
BpallleHUs] Ha IUIOoCKocTU. Pa3Béprka nunmHapa u konyca. Cummerpusi cepsl u
nrapa.

O0béM. OcHOBHbIE cBoiicTBa 00bEMOB Teil. Teopema 00 00bEME
OpsAMOYTOJILHOTO Mapajuienenunena v ciueAactBus u3 He€. OOBEM mnpsiMoil u
HAKJIOHHOW MPHU3MBI, MWIMHJpPA, MUpaMHuabl 1 KoHyca. OOBEM mIapa U MapoBOTo
CErMEHTA.

KomOunanmu Tenm BpaiieHUss U MHOTOrpaHHHWKOB. [Ipu3ma, BmmcaHHas B
WIMHIpP, ONWCaHHAs OKolo mwiuHApa. llepecedenne cdepbl u 1mapa ¢
iockocthio. Kacanue mapa u cdepbl miuockoctbio. [loHATHE MHOrorpaHHuka,



OIMKUCAaHHOTO OKOJIO c(eprl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpaIlcHUsI.

[Inomaas MOBEPXHOCTH IWJIMHAPA, KOHYyca, TUIOMIAb cepbl U e€ yacTel.
[TogoOue B mpoctpancTBe. OTHOIICHHE OOBEMOB, IUIOMIANEH IMOBEPXHOCTEH
nono0HbIX Guryp. IIpeobpazoBanue momodus, romoTeTus. Pemienue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BPAIICHUS: CEUCHUS [IMIMHAPA
(mapannenbHO Y MEPHEHJUKYJISIPHO OCH), CEUEHHs KOHyca (IMapajuiesibHbIe
OCHOBAHUIO U TIPOXOJISIINE Yepe3 BEPIINHY), CEUCHHUS 111apa, METObl TOCTPOCHUSI
CEUYEHUI: METOJ| CIE0B, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHMS, METOJI TIEpEeHOCa
CEKYIIIEH IITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoppl B mpoctpaHcTBe. Omnepanuu Haa BeKTopamMu. BekTopHoe
YMHOXEHUE BeKTOpoB. CBOICTBa BEKTOpPHOro yMHOXeHUs. [IpsmoyrosbHas
cucreMa KoopauHat B mpoctpancTtBe. Koopaunatel BekTopa. PasznoxkeHnne BeKkTopa
no Oasucy. KoopanHATHO-BEKTOPHBI METOJ TpPH PEHICHUH TeOMETPUYECKUX
3a/1a4.

JIBMKEeHUs1 B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OtobpakeHus. J[BuUKEHUS M PaBEHCTBO (QUryp.
OO6uue cBoiicTBa JBIKEHUN. Buibl ABUXKEHUN: TMapalieSibHbIA TEpPeHocC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKalibHasi CUMMETPHUS, MOBOPOT BOKPYr MPSMOM.
[TpeobpazoBanus nonoous. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJbTATHBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxknanckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUN 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHAa  POCCUMCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHM,
mpolenyp TrpaxaaHCKoro oOmiectBa (BbIOOPHI, OMPOCHI U JAPYroe), yMeHHue
B3aMMOJICIICTBOBATh C COLUAIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIMAMY U HA3HAYEHHUEM;

2) maTpuoTH4ecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBOKEHUS K
IPOILIJIOMY U HAaCTOSIIEMY POCCUUMCKON MaTreMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
UCIOJIb30BaHUE JTHX JOCTIDKEHMM B JPYruX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKHU,;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TMOBEICHUS, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKh U JACSATEIbHOCTHIO YYEHOro, OCO3HAHUE
JMYHOTO BKJIaJIa B TIOCTPOEHUE YCTOMIMBOTO OYYIIETO;

4) acreTHYecKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKJIIOUas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aJlay, PELIEHUHN, pacCyKJIEeHUN, BOCIPUUMYHUBOCTh
K MAaTEMAaTHUYECKUM aCTIEKTaM pa3JIMuHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BociMTaHUe:

chOpMUPOBAHHOCTh yYMEHHS TMPUMEHSATh MAaTeMaTHYeCKUE 3HAHUSA B
MHTEpecax 310pOBOro 1 0e30MmacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAaHME, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTIIbIXa, peryisipHas (pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSATUSAX CHOPTUBHO-03J0POBUTEIIBHON JIESITEIBHOCTBIO;

6) TpynoBoe BocnnuTanme:

TOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTU TPYAOJIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  TpopecCHOHANBLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ NPHIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oyaymieid mpodeccud W Ppeaau30BbIBaTh COOCTBEHHBIC >KM3HECHHBIC IUJIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MareMaTHU4ecKoMy  OOpa3oBaHUIO U



caMO00pa30BaHUI0 HA TMPOTSHKEHHM BCEU JKW3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMATHYECKON HAIIPABJICHHOCTH;

7) 3KOJI0ru4ecKoe BOCIIUTAHME:

c()OPMUPOBAHHOCTh  SKOJIOTUYECKOM KYJIbTYPbl, TOHUMAaHHUE BIUSHUA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOU
Cpellbl, OCO3HAHHE TJI00ATILHOTIO XapakTepa dKOJOTHYECKUX MPoOIeM, OpUEHTALUS
Ha TMPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM Uil pelieHus 3agad B 00JacTH
OKPYKaIOIIEN Cpelbl, IUIAHUPOBAHHWE IIOCTYIIKOB M OLICHKM HX BO3MOYKHBIX
MOCJICICTBUM I OKPYXKAKOILIEN Cpelibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(pOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  IpPAKTUKH, IOHUMAHHE
MaTEeMaTHYeCKON Haykd Kak cQepbl 4YeIOBEYECKON MAeATeIbHOCTH, JTAmoB €&
pa3BUTHs M 3HAYUMOCTH JUI1 pPa3BUTHS LUBUIW3ALHAH, OBJIAJCHHUE S3BIKOM
MAaTeMaTUKM W MaTEMAaTHYECKOM KyJIbTYpOHM KakK CpEIACTBOM IIO3HAHMS MUDA,
TOTOBHOCTb OCYHIECTBIIATh IPOEKTHYIO M HCCIEAOBATENIBCKYHO JEATEIbHOCTD
VH/JVBUAYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUSA:

BBISIBIIATH U XAapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTUYECKHUX
OOBEKTOB, TMOHATHUM, OTHOIICHUH MEXIYy TMOHATUSAMH, (GOPMYIHPOBATH
OTpe/ieNIeHHs MOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALIIH,
OCHOBAHUS 7151 00OOIICHHS U CPAaBHEHUSI, KPUTEPUU ITPOBOIMMOTO aHATN3a;

BOCHPUHUMATh,  (QOpMyaMpoBaTb W  MNpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIUHUYHBIC, YaCTHBIC U O0IKE, YCIOBHBIC,

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, NaHHBIX, HAOJMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHIYKTHBHBIX YMO3AKIOUECHHUM, YMO3AKJIFOUEHNH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIPHO J0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(MpsiMbI€ U OT TMIPOTUBHOT0), BBICTPABATh apryMEHTAIINIO, IPUBOAUTH MIPUMEPHI U
KOHTpPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BHIBOIbI;

BBIOMpATh crmoco0 perieHus y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  peIlCHMs, BbIOMpaTh  Haubojee MOAXOAANUUA C  y4ETOM
CaMOCTOSITEJIbHO BBIICIICHHBIX KPUTEPUEB).

ba3oBrble ucciienoBarebCKue 1eicTBUA:



UCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT TO3HAHUS,
(GopMynHpoBaTh  BOMNPOCHL,  (PUKCHUPYIOIIHE  MPOTHBOpPEYHE,  MpodIIEMY,
yCTaHABJIMBATh MCKOMOE MU JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAaHUE
M0 YCTAaHOBJICHUIO 0COOEHHOCTENW MaTeMaTUYeCKOro 00BEKTa, SBICHUS, TpoIiecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXKy 00BEKTaMU, IBJICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENTLHO (POopMyNIHpoBaTh 00OOIIEHHUS] W BBIBOJBLI MO PE3yJibTaTaM
NPOBEAEHHOTO  HAOMIOJEHUS, HUCCIEAOBAHUSA, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYE€HHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOrHO3UPOBATH BO3MOXKHOE pA3BUTHUE IMIpOllecca, a TakKXKe BbIABUTATH
IPEINOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanueii:

BBISIBJIAITH JCPUIUTH MH(DOpMAIIMY, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa HA
BOIIPOC U JUIS PEIICHUS 3aJauH;

BBIOMpATh MH(OPMAIIMIO U3 UCTOUHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATD,
CUCTEMaTU3UPOBaTh W HMHTEPIPETHPOBATh WHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iIWyHBIX (opmax,
WLTIOCTPUPOBATh IpaduyEeCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEJILHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHBIC YHHBEpPcaabHbIe Y4eOHbIe 1eiicTBUs

Oowmenue:

BOCTIpUHUMATh U (YOPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHUIMHU U
e sIMU  OOILLEHUS], SCHO, TOYHO, T'PAaMOTHO BbIPaXKaThb CBOK TOYKY 3pPEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOACHEHUs IO XOAYy PELICHMS 3aJayy,
KOMMEHTHPOBATH IMOTYyYECHHBIA PE3YJIbTAT;

B X0Jle¢ OOCYXKIEHMsI 3aJlaBaTh BOMPOCHI MO CYHIECTBY OOCYKIAE€MOU TEMBI,
MpoOJeMbl, pPEIIAaeMOil 3aJayd, BBICKA3bIBaTh WJEH, HAILIEJICHHbIE Ha IIOHMCK
pelIeHusl, COIIOCTABIIATh CBOM CYXKICHHUSA C CYXICHUAMHU IPYTMX YYaCTHUKOB
Uanora, OOHapyKMBaTh Pa3IMuM€ M CXOACTBO MO3MIMH, B KOPPEKTHOU (opme
(opMynHpOBaTH Pa3HOIIACUsl, CBOM BO3PAKECHMUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4yd, YKCIIEPUMEHTA, UCCIEA0BaHNUs,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (OpMaT BBICTYIUIEHUS C YYETOM 3ajad
IPE3eHTAluU U 0OCOOEHHOCTEN ayTUTOPHH.

PeryasiTuBHbIE YHUBepPcAJIbHbIE YUeOHbIE el CTBUS
Camoopranuszanus:



COCTaBIIAATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOM MHGOpPMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHATBHBIH HHTE/JIEKT:

BJIQJICTh ~ HABbIKAMHM  TO3HABATEIBHOM  pEeIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMbIX JEUCTBHA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJICTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIA TIpollecca W pe3yibTara PEIICHHUS
MaTeMaTHYEeCKOM 3aJa4H;

MPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MU PEIICHUU 3a]1ayH,
BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HalJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUIM, OOBSCHATH TPUUHUHBI
JOCTIKEHUS WM HEJIOCTIKECHHS PE3yJbTAaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1eATEIbHOCTb:

MOHUMATh W UCIOJB30BaTh MPEUMYIECTBA KOMAHIHON W WHAUBUAYaIbHOU
paboOThl TpU pElIeHWH Y4YEOHBIX 3aJady, MPUHUMATH 1EIb COBMECTHOM
JESATENBHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpeaeisiaTh
BUJBI PabOT, JOTrOBapUBATLCS, OOCYXIAaTh TMPOLECC M Pe3ynbTar paboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCykaeHUs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMB» W HWHBIE), BBIIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMaH/BI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpPMyTUpPOBaAaHHBIM
y4aCTHUKAMU B3aMMOJICHCTBHSI.

ITPEAMETHBIE PE3YJIbTATDBI

K koniy 10 knacca oOy4aroniuiicss Hay4uTcs:

e CBOOOIHO ONEPUPOBaTb OCHOBHBIMU MOHSATHUSMH CTEPEOMETPUU IIPU
PEILIECHNH 33/1a4 U MTPOBEJICHUH MATEMATHUYECKUX PACCYXIACHUM;

e IIPUMEHATH AKCUOMBI CTEPEOMETPUHU U CIIEACTBUS W3 HUX IIPU PELICHUHU
reOMETPUYECKUX 33/1a4;

e KJACCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B TPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATh TMOHATUSMHU, CBS3aHHBIMU C YIJlaMU B
IIPOCTPAHCTBE: MEXKIAY HNPSIMBIMM B IPOCTPAHCTBE, MEXAY MPAMON U
IJIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJTHO pacmo3HaBaTh OCHOBHBIC BHUILI MHOTOTPAHHUKOB (MpHU3Ma,
nupamuza, NpsMOYroJIbHbIN MapajUieNenumen, Kyo);

e KiIaccuuIMpoOBaTH  MHOTOTPAHHHUKH, BbIOMpass  OCHOBaHUA  JUJIS
KJIaccu(puKauu;

e CBOOOJHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMH C  CEYCHUEM
MHOTOT'PaHHUKOB TNTOCKOCTBIO;

e  BBITIOJHATH napayjienbHOE, [IEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTHpPOBaHNE (UTYP HA TJIOCKOCTb, BBHITIONHATH M300pakeHUs Guryp
HAa TIOCKOCTH;

e CTPOUTH CEUCHHS] MHOTOTPAaHHUKOB PA3MYHBIMU METOJAMH, BBITOIHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (MpU3Ma,
nupamMujia), FeOMETPUUYECKUX Tell ¢ TpUMEHEHUEM (HOpMYT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CAMMETPHS B TIPOCTPAHCTBE, LIEHTP,
OCb W TUIOCKOCTh CHUMMETPUM, IEHTP, OCb U IUIOCKOCTh CHUMMETPUU
urypsr;

e CBOOOJTHO OIMEPUPOBATH IOHATHSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH ICUCTBHS HaJ BEKTOPAMU;

e pemaTh 3aJayd Ha JIOKA3aTeNbCTBO MAaTeMaTHYECKUX OTHOIICHUM U
HaXOXJICHUE TEOMETPUYECKUX BEIUYWH, TMPHUMEHSS W3BECTHBIC METOIBI
P PEIICHUH MaTEMaTUYECKHUX 3a7a9 MOBBIIICHHOTO M BEICOKOTO YPOBHS
CJIO)KHOCTH;

e TMPUMCHATH TMPOCTEUIINE TPOrPaMMHBIC CPEICTBA M  DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI TP PEIICHUU CTEPEOMETPHUCCKUX 3a/1a4;

e U3BJIEKaTh, MPEOOPa30BbIBATh M HWHTEPIPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, NpeICcTaBICHHYIO Ha
yepTexax U PUCYHKaX;

e TMPUMEHATH TOJNyYEHHbIC 3HAHUS HA TPAKTUKE: CpaBHUBATH W
aHAIM3UPOBATh peabHBIC CUTYAIlMH, NMPUMEHATh M3yYEHHBIC TIOHSTHS B
mpolecce IMOMCKAa  peIIeHUs  MaTeMaTU4YecKd  CchopMyaupoBaHHON
npo0JIeMbl, MOJIETMPOBATh pEAbHBIE CUTYallMM Ha $I3bIKE T'E€OMETPUHU,
HCCIIEZIOBATh TTOCTPOCHHBIE MOJIETH C HCIOJIh30BAHUEM T€OMETPHUECKHUX
MOHATUH W TEOpeM, ammapara anreOphl, peliaTh MPaKTUYECKUE 3aauH,
CBSI3aHHBIC C HAXOXKJACHUEM T€OMETPUICCKUX BEIIMYHH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX JdTamax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTH (yHIAMEHTA Pa3BUTHSI TEXHOJIOTHIA.

K xoniy 11 kiaacca o0ydaronuics HayuuTcs:



CBOOOJTHO OMEPUPOBATH MOHATHIMH, CBS3aHHBIMU C IIMIMHAPHYECKOMH,
KOHUYECKOM U cQepuyecKkod MOBEPXHOCTSMHU, OOBSICHITH CIIOCOOBI
MOJIYYEHHUS;

OIEpUPOBATH MOHATUSAMH, CBA3AHHBIMH C T€JIaMU BPAILICHUS: LIHIUHIPOM,
KOHYCOM, c(hepoil U mapom;

pacrno3HaBaTh Tejla BpaimleHus (IWIMHIAP, KOHYC, cdepa U 1map) H
OOBSCHATH CIIOCOOBI MOTYYEHUS TEJ BPAILCHNUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PacIojokeHHe cheprl U MIOCKOCTH;
BBIUNCIISITh BETUYMHBI JJIEMEHTOB MHOTOTPAHHUKOB W TENl BpaIlCHUS,
00BEMBI M TUIOIIATU MOBEPXHOCTEH MHOTOTPAaHHUKOB W TEJ BpallCHUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HOopMYT;

CBOOOJIHO ONEPUPOBATH MOHATHUSAMH, CBSI3AHHBIMU C KOMOMHAIUSIMU TEJ
BpallleHUs 1 MHOTOI'PAaHHUKOB: MHOTOTPAaHHUK, BIHUCAaHHBIA B chepy u
OMMCAaHHBIA OKOJIO cepsl, cepa, BOUCaHHAS B MHOTOTPAHHUK WJTU TEJO
BpalllCHHS;

BBIYKCIIATh COOTHOIICHUS MEXKY TIJIOMAASIMU MOBEPXHOCTEH U 00bEMaMHU
ITOJIOOHBIX TEJT;

n300pakaTb U3ydaeMble (UTYpBI, BBINOJHATH (BBIHOCHBIC) TIJIOCKUE
YEpTEXKU U3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUSI TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HH(pOpMaLHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha
YyepTexax U pUCYHKaXx;

CBOOOJTHO OMEPUPOBATH MOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONEPALUU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
peliaTh reOMETPUYECKUE 3a/1a4i Ha BBIYMCICHHUE YITIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUMA OT TOYKU JO IJIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1A IIPU PELICHUH;
CBOOOJIHO OMEpUpOBaTh MOHATHUSIMH, CBSI3aHHBIMU C JIBJKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIONTHATh M300paXEHHS MHOTOTPAaHHUKOB W TeJI BpallleHHs TpH
NApAJJIEIBHOM — IIEPEHOCE, LEHTPAIBHOM CUMMETPHUH, 3€pKaJbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAILICHUS: CCUCHHS IUIMHAPA
(mapanienbHO U MEePIeHAUKYISIPHO OCH), C€YeHUs KoHYyca (TapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YEPE3 BEPIIMHY), CEUECHUS 111apa;
UCIIOJIb30BaTh METOABI MOCTPOCHHSI CEYEHUH: METOJ CJIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpuyeckue (PakThl Il pElIEHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEANoJaralolMX HECKOJbKO NIArOB PpEUICHUs, €CIU YCIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOM U HESIBHOH (hopme;

pemiaTh 3aJayd Ha JOKa3aTelbCTBO MAaTEMaTUYECKUX OTHOLICHUN U
HaXO0XJICHHE T€OMETPUUYECKUX BEIUYUH;

MPUMEHSTH MPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay;

NPUMEHSThL  TOJY4YEHHbIE  3HAHUS  Ha  TPaKTUKE:  CPaBHUBATh,
aHAJIM3UPOBATh U OLEHUBATh PEaJIbHbIC CUTYAILINH, IPUMEHSITh U3YYCHHBIC
MOHATHS, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHHS
MaTeMaTuyecku  CHOpPMYIMPOBAHHOW  NPOOJIEMBI,  MOJEIMPOBATH
pealibHbIE€ CUTYallMH Ha SI3bIKE T€OMETPHUM, HCCIIEI0BATH MOCTPOEHHBIE
MOJENH C UCIOJb30BAHUEM TEOMETPUUYECKUX TMOHATHH U TEOPEM,
anmapaTta aiareOpbl, peliarh MPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HaxO0KJICHHEM T€OMETPUUECKUX BEITUYNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX dTanax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (pyHJIaMEHTa pa3BUTHUS TEXHOJIOTUM.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTuyeckue
n/n NMporpaMMmel Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1 Bubmioreia OK
A P P https://m.edsoo.ru/1¢209e37
) B3anMHOe pacronokeHue nNpsMbIX B 6 | bubmuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 ITapannensHOCTh TPSIMBIX U IIIIOCKOCTEN B 2 bubmuorexa [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 [lepneHaAMKYISIPHOCTD IPSIMBIX U 75 bubmuorexa IIOK
IIJIOCKOCTEN B MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bu6moreka [JOK
16 1
> YIIIBL i pAcCTOSHIS https://m.edsoo.ru/1¢209e37
bubmioreka [IOK
M 7 1
6 HOTOT patHIIH https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
B 12
7 SICTOPSL B HPOCTPaHCIne https://m.edsoo.ru/1¢209e37
g [ToBTOpEHue, 0600IIEHIE U CHCTEMAaTH3AIUS 5 ) bubmioreka [IOK
3HAHUU https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | Ilpakrnueckue
MPOrpamMMblI Bceero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
but6moreka [JOK
1 A 15 1
HATMTHACCRAT TeOMETprA https://m.edsoo.ru/1c209e37
) [ToBTOpeHue, 0600IICHNE U s | bu6moreka [IOK
cucTeMaTu3anusa 3HaHuHU https://m.edsoo.ru/1¢209e37
N bu6mmoreka [JOK
17 1
3 OOBEM MHOrOrpaKHHia https://m.edsoo.ru/1¢209e37
bubmumoreka [IOK
24 1
4 Tena Bpawenns https://m.edsoo.ru/1¢209e37
5 [Tnomanu NoBepXHOCTH U 00BEMBI 9 | bu6mmoreka [IOK
KPYTJIBIX TEI https://m.edsoo.ru/1¢209e37
6 I 5 1 bu6moreka [JOK
https://m.edsoo.ru/1c209e37
. [ToBTOpeHue, 0000MIIeHNE U 17 ) bu6moreka [JOK
cucTeMaTU3alusd 3HaHuU https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KJIACC
Kon o
IIpoBepsiemMble npeMeTHbIE Pe3y1bTAaThl 0CBOEHNS] OCHOBHOI
NpoBepsIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabTara
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUSMHU: TOUKA, IPsIMasi, IIOCKOCTh
79 [IpuMeHsATP aKCHOMBI CTEPEOMETPUU M CIEACTBHUS U3 HUX IPU PEUICHUU
' reOMETPUYECKUX 3324
73 OnepupoBaTh MOHATUSAMHU: MApPaUIENbHOCTh U IEPHEHIUKYJISIPHOCTH
' OPSIMBIX H TIIOCKOCTEH
74 KnaccudunupoBaTh B3aMMHOE paclojOXKeHHEe MPSIMBIX M MIOCKOCTEH B
' HPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPaHHBIA Yroj, I'PaHU JABYTPAHHOIO YIJa,
7.5 pedpo ABYrpaHHOIO YIJa, JIMHEHHBIA yroJl ABYI'PaHHOrO yrja, pajycHast
Mepa ABYTPaHHOrO yria
76 OnepupoBaTh NOHSITHUSAMHU: MHOTOTPAHHUK, BBINYKJBIA M HEBBITYKJIIHA
' MHOTOI'paHHHUK, 3JIEMEHTHI MHOTOT'paHHUKA, IPABUIbHBI MHOTOI' PAHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUIBl MHOIOIPAaHHUKOB (IIMpaMHIa, MpHU3Ma,
' IPSMOYT OJIbHBIN Napasuiesenunes, Kyo)
KnaccudunupoBath ~ MHOTOrpaHHUKH,  BbIOMpass ~ OCHOBaHHS  JJid
7.8 KJaccu KAy (BBITYKJIble U HEBBIMYKJIbI€ MHOTOTPAaHHHUKH, MTPAaBUIbHBIC
MHOTOTPaHHUKH, IPSIMbIE U HAKIIOHHBIE TIPU3MBI, TTapaJUIeIeTIUIIC IbI)
7.9 OnepupoBaTh NOHATUSIMU: CEKYIIasl JIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB
710 OOBACHATH MPUHILIMIIBI TTOCTPOEHUSI CEUEHH MHOTOI'PAaHHUKOB, UCIOJIB3YS
' METOJ CJIE0B
CtpouTh cedyeHUs MHOTOI'PAaHHUKOB METOJOM CIJIEJOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) TJIOCKME YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaxOXACHHWE NEOMETPHYECKHX BEJIMYHH MO oOpa3nam
WM airopuTMaM, IPUMEHSSI W3BECTHbIE AHAIUTUYECKHE METOJbl IpU
7.12 pELIeHUH  CTAaHJAPTHBIX MAaTeMAaTHYECKUX 3aJady Ha  BbIUMUCIEHUE
paccTOsSHUN MEXAy IBYyMs TOYKaMHU, OT TOYKHU A0 NPSAMOH, OT TOYKUIO
IJIOCKOCTH, MEXK/ly CKPEIUBAIOIIMMUCS NPSMBIMU
Pemath 3amaum Ha HaxoXJEHHE T€OMETPUYECKHX BEJIWYUH IO 00pasuam
713 WIA aNrOpUTMaM, INPUMEHSAS H3BECTHbIE AHAINTHYECKHE METOABI IpHU

pPELICHUM CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1ad Ha BBIYUCICHHUE YIJIOB
MEXAY CKPCIIUBAIOLMIMMUCSA HPSAMBIMH, MEXAY NOPSMOM M IIOCKOCTHIO,




MCXKAY IIIOCKOCTAMMU, IBYI'PaAHHBIX YIJIOB

Beraucaste 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpU3Ma,

7.14 nupamMuja) ¢ NpUMEHEHHEeM (OpMYJI, BBIYUCIATH COOTHOIICHHS MEKIY
IUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOT OTPAHHHUKOB
715 OnepupoBaTth TOHSATHSAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh H
' MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TIJIOCKOCTh CHMMETPHUH (PUTYPBI
W3Bnekats, mpeoOpa3oBeIBATh W HHTEPIPETHPOBATH HWHGOPMAIHUIO O
7.16 MPOCTPAHCTBEHHBIX TI'E€OMETPHUYECKUX (QHUTypax, TWPEIACTABICHHYIO Ha
YepTexax U pucyHKax
[IpumensaTs reomeTpuueckre (akThl JJIsI PEIICHHS CTEPEOMETPUUYSCKUX
7.17 3aj1a4, MPEANOoJaramiuX HECKOJbKO IIaroB pELIeHHs, €CJIU YCIOBUS
MIpUMEHEHUS 3aJaHbl B IBHOU Qopme
718 [IpumensaTs mpocTedlme MporpaMMHBIE CpelcTBA M AJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4
719 [TpuBoauTh mpHUMEpPhl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHPOAE H
' ’KU3HU, PACIIO3HABATh MPOSBIEHUE 3aKOHOB I'€OMETPHH B HCKYCCTBE
[IpumeHsATH TONMyYEHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH pPeasibHbIC
CUTYallUM U TIPUMEHSATh W3YYEHHBIE MOHATUS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHOM MPOOIEMBI, MOJEITUPOBATh PEaIbHBIC
7.20 CHUTyallill Ha $3bIKE T'€OMETPHUU, HUCCIENOBATh IMOCTPOCHHBIE MOJEIH C
MCIOJB30BAHUEM T'€OMETPUYECKUX MOHSITHI M TEOpeM, armapara aiareOpsl,
pemiatb ~ NpakTUYECKWe  3a/Jayd,  CBSI3aHHbIE C  HAXOXICHUEM
reOMETPUYECKUX BETUINH
11 KJIACC
Kon .
IIpoBepsiemMble NMpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabTara
6 ['eomerpus
OnepupoBath MOHATUSAMU: UUIUHAPUYECKAs IMMOBEPXHOCTh, 00pa3yromme
6.1 UUATUHAPUYECKON TOBEPXHOCTH, [HUJIMHAP, KOHHMYECKAas MOBEPXHOCTb,
o0pa3yrole KOHUY eCKOI TOBEPXHOCTH, KOHYC, cheprueckas MoBEpXHOCTh
6.2 PacriosnaBaTh Tena BpamieHus (LIUIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYYCHUS TEJ BpaLCHHS
6.4 KnaccuduimpoBats B3auMHOE pacmoioKeHue chepbl U MIOCKOCTH
OnepupoBaTh NOHATUSAMHU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIapOBOM CIOW, OCHOBAHHE IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO
CJI0s1, IIAPOBOM CEKTOP
6.6 Beraucnsate 00bEMBI W TIOMAAM  TIOBEPXHOCTEH Tl  BpalleHwus,




TeOMETPUYECKUX TeN C IPUMEHEHUEM (HOopMYyIT

6.7

OnepupoBaTh TOHSATUSMHU: MHOIOIPAaHHUK, BIMCaHHBIA B chepy u
onucaHHBIA OKONO cdepsl, chepa, BOUCAHHAS B MHOTOI'PAaHHUK WM TEJIO
BpAILCHUS

6.8

BBIYucasiTh COOTHOMICHUSI MEXKTY TUTOMAASIMHU TTOBEPXHOCTEH U 00BbEMaMu
HOIOOHBIX TEN

6.9

N300paxkaTh n3ydyaemble (QUIYpHl OT PYKH M C HNPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB

6.10

BeImonHATh  (BBIHOCHBIE) TJIOCKHE YEPTEeXKH U3 PHCYHKOB IPOCTHIX
00bEMHBIX (UTYp: BHJA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUsS Tell
BpalleHUs

6.11

W3Bnekats, HMHTEPHOPETHPOBATH U IPEOOpPa3OBbIBATH HHGMOPMALUIO O
IIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (QUrypax, TMPEACTaBICHHYIO Ha
YepTexkax U pUCyHKax

6.12

[Tpumensats reoMerpuueckue (akTbl JJIs PEIICHUS CTEPEOMETPUUECKHX
3a1a4, MPEANOJaralluX HECKOJIbKO IIAaroB pELICHHs, €CJIU YCIOBHS
MIPUMEHEHUS 3aJaHbl B IBHOU Qopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHHTL ,[[CI‘;I CTBHUA CIOXCHHA BCKTOpOB, BBIYUTAHUA BCKTOpOB nu
YMHO)KGHI/ISI BCKTOpa Ha 4YucCIio, 06’I)$ICH$[TI), KaKuUMH CB OfICTBElMI/I OHHU
o0mamaroT

6.15

[IpuMeHATH MpaBUIIO NapaJlIENEnUIIea IIPU CI0KEHUNA BEKTOPOB

6.16

OHepI/IPOBaTI) MOHATHUAMMU: OCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOPA, PABCHCTBO BEKTOPOB, KOOPAWHATBI BEKTOPA, YI'OJI
MCXKY BCKTOpaMH, CKAaJLIPHOC IMPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIIJIAHAPHBIC BEKTOPLI

6.17

HaxomuTe cymMmy BEKTOPOB M IPOM3BEIEHUE BEKTOpPAa Ha 4YHUCIO, YIOJl
MEXAY BEKTOPaMHM, CKAISPHOE IPOU3BEICHME, PACKIAAbIBATH BEKTOpP IO
JBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18

3aIlaBaTB IJIOCKOCTb YPAaBHCHHUECM B ﬂeKapTOBOﬁ CUCTCMC KOOpJHUHAT

6.19

Pemats HpOCTefIIHI/Ie TCOMETPUYCCKUE 3aJa4u Ha INPUMCHCHUC BCKTOPHO-
KOOpAWHATHOI'0O METOAa

6.20

Pematn 3aJa4u Ha [J0Ka3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIICHUN U
HaX0XACHUEC TI'COMCTPUYCCKUX BCIUMYHH IIO0 06pa3uaM HIIM aJITOpUTMaM,
IIPpUMCHAA HU3BCCTHBIC MCETOAbI Ipu pEeUICHUN CTaHAAaPTHBIX
MaAaTEMATHUYCCKUX 3a1a4

6.21

[IpumensATs nmpocTellMe MPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHUX 3a1a4

6.22

[IpuBomuTs HpUMEPH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOIE U
KU3HH, PACIO3HABATH MPOSIBICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE

6.23

[IpuMeHsATh MONy4YEHHBIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC




CUTyalMH U IPUMEHATh U3YyUYECHHBIE MOHATUSA B IIPOLIECCE NIOMCKA PELICHUS
MaTeMaTUYeCKu Cc(opMyIHpoBaHHON MPOOIEeMbl, MOJIEIUPOBATh pPeasibHbIE
CUTyallUM HA S3bIKE TI'€OMETPUHU, HCCIENAO0BATH IOCTPOCHHBIE MOJAEIH C
UCIOJb30BAaHUEM T'€OMETPUUYECKUX MOHATUI U TEopeM, ammapara anreopsl,
pemarb ~ NpakTUYeCKWe  3aJadd,  CBS3aHHbIE C  HAxXOXICHUEM
reOMETPUYECKUX BEITUINH




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon
7

IIpoBepsieMblii JJ1eMEHT COIEePKAHUS

I'eomerpus

7.1

OcHoBHbIE TOHATHS cTepeomerpun. Touka, mHpsiMasi, IJIOCKOCTb, ITPOCTPAHCTBO.
ITonATHE 00 AKCHOMATHUECKOM ITOCTPOEHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CIIEZICTBUS U3 HUX

7.2

B3aumHoe pacrnosoxeHue nIpsaMbIX B IPOCTPAHCTBE: IEPECEKAIOIUEcs, TapaljielIbHbIe
U CKpCHIMBaromuecs mnpssMbIC. HapaJIJIGJIBHOCTL MNpsMbBIX U MJIOCKOCTEH B
IIPOCTPAHCTBE: INapajljelbHbIE IPSAMBbIE B IPOCTPAHCTBE, IAPAJIEAbHOCTb TPEX
NpAMBIX, MIapalICIIbHOCTD HpHMOﬁ A IUIOCKOCTH. YTJBIC COHAaITPpaBJICHHBIMU
CTOpPOHAMH, YTOJ MEXAY NPAMBIMH B NPOCTpaHCTBE. llapajienpHOCTh IIIOCKOCTEH:
HapajuiebHble IIJIOCKOCTH, CBOMCTBA IapauUIeNIbHBIX ILTOCKocTed. IIpocreiimue
[IPOCTPAHCTBEHHbIE (UIypbl Ha IJIOCKOCTH: TETpa’ap, KyO, Mapajuienenumnesn,
MMOCTPOCHUE CEYEHUI

7.3

[lepneHauKyISIpHOCT, OPSAMONM M TJIOCKOCTH: MEPIEHIUKYJISpPHbIE NpsSMbIE B
IIPOCTPAHCTBE, MpsAMbIE MapajyielibHble U NEepHEeHANKYISPHbIE K IUIOCKOCTH, MPU3HAK
MEPHEHANKYJSIPHOCTH MPSIMOA M TIIOCKOCTH, TEOpPEMa O MPSIMOM MEPIEHAUKYIISIPHOU
IJIOCKOCTU. YTJIBI B POCTPAHCTBE: YTOJ MEXAY MPSIMON U IUIOCKOCTBIO, IBYTPAaHHBIN
YTOJI, JINHEWHBIN YroJl ABYIPaHHOro yria. [lepnesauKyiisip 1 HaKJIOHHbBIE: PaCCTOSIHUE
OT TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 TIIOCKOCTH, MTPOSKITUs (GUTYPHI Ha
MJI0CKOCTh. [leprneHaAnKyasspHOCTh MIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTH JABYX
Iockocrer. TeopemMa o TpEX MepneHINKyIIpax

7.4

IlonsiTieé MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTBHl MHOTOIDAaHHHKA, BBIIIYKIbIE U
HEBBIYKJIbIE MHOIOTPDAaHHUKHM, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
pu3Ma, IpaHd U OCHOBAHMS NPU3MBI, NpsMas U HaKJIOHHas NpU3Mbl, OOKOBas U
IIOJIHAsA TIOBEPXHOCTD NpU3Mbl. [lapamnenenunen, npsMOyroybHbBIN M1apalIeIICIUIIE] U
ero cpoicrtBa. Ilupammpa: n-yrompHas nupammja, 'paHd M OCHOBAHME IUPAMUBL,
OoKoBasi M TOJHAas MOBEPXHOCTb IMHUPAMMJbI, MPaBWIbHAS W yCEUEHHas MUpaMUAA.
OyeMeHTbl Npu3Mbl M nupaMuibl. [IpaBWIbHBIE MHOTOIpDaHHHMKHU: IIOHSATHE
IIPaBUJIBHOIO MHOTOIpAaHHMKA, IIPaBWIbHAS MpU3Ma W IpaBHJIbHAs IHPAMHUJA,
[paBUJIbHAs TPEYroJibHAs MUpaMUAa U NMPaBUIbHBIN TeTpasap, Kyo. IIpencrasienue o
IIPaBUJIBHBIX MHOIOTPAaHHUKAaX: OKTaj’Ap, JoJAeKa’ap M ukocasapyrue CedeHus
IIPU3MBI U ITUPAMHU B

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSMOM, MJIOCKOCTH.
OJeMeHTbl  CUMMETPUM B  INHpaMuJax, MapaulesIeNuNenax,  IMPaBUIbHBIX
MHOTOI'paHHHUKaX

7.6

BbruncneHne »1€MEHTOB MHOIOIpaHHUKOB: péOpa, auaroHanu, yrisl. [lnomansb
OOKOBOM MMOBEPXHOCTHU U MOJHON OBEPXHOCTH MPAMOI NMPU3MBI, IJIOIAAb OCHOBAHUM,




TeopeMa 0 OOKOBOI MOBEPXHOCTH NPsAMOI npu3Mbl. [liomans 60KOBOH MOBEPXHOCTH U
MOBEPXHOCTH TPABWJIBHOW MHUPAMUIBI, TEOpeMa O IUIOIMAAN YCCUYEHHOH MUpPaMUIbI.
[Tonsarue 06 o0bEMe. OOBEM MUPaMUIbI, TPU3MBI

1.7

[TonoOHbIe Tena B npocTpaHcTBe. COOTHOMICHUS MEXKIY ILUIOIMIAISIMU TTOBEP XHOCTEH,
00bEMaMy NOLO0OHBIX TET

11 KVIACC

Kon
6

IIpoBepsieMblIii 3JIEMEHT COePKAHMS

I'eomerpus

6.1

Hununaapuueckas MOBEPXHOCTh, 00pa3ylOlUe HUINHAPUIECKON MOBEPXHOCTH, OCh
WINHAPUYECKOH mnoBepxHOcTH. LlunmuHzap: ocHoBaHus W OOKOBas MOBEPXHOCTb,
o0pa3yromas u 0Ch, IJIOMIA1b OOKOBOI U MOJIHOM MTOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00pa3yrolye KOHHUECKO MOBEPXHOCTH, OCh U BEpILIUHA
KOHMYECKON mnoBepxHocTH. KoHyc: ocHOBaHHMe M BepIIMHA, 0Opasyromas U OcCh,
oAb OOKOBOW M TIOJHOH IMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00Opa3yronme u
BBICOTA, OCHOBAHHSI U OOKOBasi TOBEPXHOCTh

6.3

Coepa u map: HeHTp, paauyc, TdaMerp, MIIONIAAb MOBEPXHOCTH cdepbl. Baanmuoe
pacronokeHure chepbl ¥ IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIOMaib
cdepbl

6.4

N300pakeHre Ten BpalleHus Ha TJIOCKOCTH. Pa3BépTka MUIMHIpPA U KOHYCa

6.5

KoMOuHnanuu ten BpamieHuss 1 MHOTOIpaHHUKOB. MHOTIOrpaHHUK, O CAHHBIN OKOJIO
cdepsl, chepa, BircaHHAss B MHOTOTPaHHUK, HITH TEIIO BPAIICHUS

6.6

[TorsiTie 060 o0BéMe. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEMeE
IPSIMOYTOJILHOTO TTapaJuIelieuIie/ia v cleAcTBUs n3 He€. O0bEM MIMHApA, KOHYCA.
O0bEM mapa u riomaab chepsl

6.7

[TomoOHEIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKY IUIOIAISIMI TOBEPXHOCTEH,
00BéMaMM MTOTOOHBIX TEN

6.8

Ceuennst nunuHApa (MapajuieNbHO M TEPIEHAMKYISIPHO OCH), CEYeHHs KOHyca
(mapanienbHOe OCHOBAHUIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEUSHHS Iapa

6.9

Bektop Ha nmockoctM M B mpocTpaHcTBe. ClIOKEHME M BBIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Mcio. PaziioxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BexkTopaM. IIpasuno napaenenunena. Penienne 3anad, CBA3aHHBIX ¢ IPUMEHEHHEM
IIpaBUJI JE€UCTBUM C BEKTOpaMHU

6.10

[IpssmoyronbHas cucrema KoopAuHAT B mpocTpaHcrBe. KoopauHaTel BekTOpa.
[TpocTeiimme 3amaym B KOOpAMHATax. Yroil Mexay Bekropamu. CxaispHoe
IPOU3BEJCHUE BEKTOPOB. BhIUMCIEHUE YIiOoB MEXAY MPSIMBIMU U IIJIOCKOCTSIMH.
KoopnrnHaTHO-BEKTOPHBIA METOJ] IPU PELIEHNH TeOMETPHUECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
NpoBepsieMoro OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeHero o01ero
TpedoBaHus oOpa3zoBaHus

Bnanenne MeTtomamMu J0Ka3aTENbCTB, aJIrOPUTMAMHM pPELICHUS 3a1ay;
yMeHue QGOpMyIHMpOBaTh M ONEPUPOBATh TOHATUSAMH: OIpeeleHue,
akcuoma, TeopeMa, CJEACTBHE, CBOWMCTBO, MPHU3HAK, J10KAa3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh UX; YMEHHE (OPMYIMPOBATH
o0paTHOE U MPOTHBOIOIOXHOE YTBEp)KIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEpBI, HKCIOJb30BaTh METOJl MaTeMaTUYECKOW WHAYKILHUU;
IMPOBOJAUTH AOKA3aTCJIbHBIC PACCYXXACHUA IMPU PCUHICHUU 3a/lad, OLICHUBATH
1 JOTMYECKYK0 IPAaBWIBHOCTb  PACCYXACHUH; YMEHHE  OIEpUpPOBaATh
IMOHATUAMU: MHOXKCCTBO, MOAMHOXCCTBO, OIICpallMd HaJd MHOXKECTBAMU,
YMCHUC HUCIIOJIb30BAaTh TCOpeTHKO—MHO)KeCTBeHHbIﬁ ariIapar IS
OIMHMCaHus pCaJbHBIX ITPOLECCOB U SIBJICHUU U Ipu pCHICHHUU 3a1a4, B TOM
YUCIe U3 JPYTUX YYeOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATh MOHITHIMHU:
rpad, cBs3HBIN T'pad, AEPEeBO, UK, rpad HaA MIIOCKOCTH; YMEHHUE 33/1aBaTh
1 OIMUChIBATH rpaq)m Pas3IMIYHbIMU CHOCOGaMI/I; HCIIOJIb30BAaTh l"pa(i)I)I Ipn

PCUICHUHU 3a1a4

YMeHue ornepupoBaTh MOHSATHAMH: HATypajbHOE YHCIIO, LEJN0E YHCIIO,
CTEIEHb C LIEJbIM MTOoKa3aTelieM, KOPEeHb HATyPalbHOM CTENEHH, CTEIEHD C
palMOHATIBHBIM ITOKA3aTeNIeM, CTENEeHb C JACHCTBUTEIBHBIM IOKa3aTeleM,
gorapuM dYHMClIa, CHHYC, KOCHHYC W TaHTCHC MPOHU3BOJILHOTO YHCIIA,
OCTaTOK MO MOJIYJIO, PAalMOHAIFHOE YHWCIO, HMPPALUOHAIBHOE YHUCIIO,
MHO)KECTBA HATypaJbHBIX, MEJbIX, PALUOHAIBHBIX, JCHCTBUTEIbHBIX
2 YuCesl; YMEHHUE UCIOIb30BaTh MPU3HAKU JAEIMMOCTH, HAMMEHbBIINI OOIIHi
JENMTENIb ¥ HaWMEHbIee oOImee KpaTHoe, aiaropuT™M EBkiawma mpu
PCHICHUM 3aJad, 3HAKOMCTBO C PAa3/IMYHbBIMH IMO3UIIUOHHBIMU CHUCTEMaMH
CUHCJICHUA;, YMCHHEC BBIIIOJHATL BBIYUCIICHUC 3HAYCHUN U HpeO6p330BaHI/I$I
BBIPOKEHUN CO CTEMEHsIMH W JiorapudmMamu, mpeodpa3oBaHUsl JPOOHO-
pPallMOHAJIBHBIX ~ BBIPAXXEHUN; yYMEHUE  ONEPUPOBATH  MOHATHUIMM:

oCJI€aA0BaTCIbHOCTD, apI/I(i)MeTI/I‘-IeCKaSI nmporpeccusd, TreoMEeTpUICCKas




nporpeccusi, OECKOHEUYHO YOBIBAIOIIAsi TEOMETPUYECKas MPOrpeccus;
YMEHHE 3a/1aBaTh I1OCIIEIOBATEIBHOCTH, B TOM YHUCIE C MOMOUIbIO
PEKYPPEHTHBIX (GOPMYJ; YMEHUE ONMEPUPOBATH MOHSATUSIMU: KOMIIJIEKCHOE
YUCJI0, CONPSDKEHHBIE KOMIJIEKCHBIE 4YHCJa, MOAYJIb M apryMEHT
KOMIUIGKCHOTO  4YHcia, (opmMa  3amdcd  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass H ajreOpaudveckas); YMETb
MPOU3BOAUTh apU(PMETUUECKUE JICHCTBUS C KOMIUICGKCHBIMUA YHCJIAMH,
MPUBOJUTH MPUMEPHI UCIIOIb30BAaHUSI KOMITJIEKCHBIX YHCEJ; OMEpPUPOBAThH
MOHATUAMM:  MaTpuma 2X2 u  3%3, onpeaenuTenb  MaTPHUIbI,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJT OTPCACIIUTEIIA

YMeHHe OIepupoBaTh IOHATHSAMU: PALMOHAIBHBIEC, HWPPALMOHAJIBHBIE,
MoKa3aTeNbHbIE, CTENEeHHbIe, Jorapu(@MuuecKkue, TPUTOHOMETPHUECKHE
YpaBHEHHUS M HEPABEHCTBA, WX CHUCTEMbI; YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXAECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YyPABHEHHI W HEPABEHCTB, PaBHOCHJIbHOCTH
YPaBHEHHM, HEPABEHCTB MW CUCTEM; YMEHUE pelaTb YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOLIBIO pa3JIMYHBIX IMPUEMOB; peLIaTh
YpPaBHEHHUs, HEPABEHCTBA M CUCTEMBI C MApaMETpOM; NPUMEHATh
YpaBHEHHUS, HEPABEHCTBA, MX CHUCTEMBI IJISi PEIICHUS MaTeMaTHYECKHX

3a/1a4 U 3aJ1a4 U3 pa3IMyHbIX 001acTell HAyKH U peaibHOM KU3HU

YMeHnue omnepupoBaTh IMOHATHAMHU: (QYHKIMSA, UYETHOCTh (DYHKIUH,
NepUOUYHOCTh (PYHKUHH, OrPaHUYEHHOCTb (YHKIIMH, MOHOTOHHOCTHh
byHkuMH, SKCTpeMyM (GYHKIUHU, HauOojblllee U HaUMEHbIlee 3HauYeHUs
(GYHKIMM Ha MPOMEXKYTKE, HelpepblBHAs (DYHKIHUSA, aCUMITOTHI I'paduka
(GyHKUMH, TIepBas U BTOpas MPOU3BOAHASA (PYHKLUHU, T€OMETPUUYECKUN U
¢u3nyeckuii CMBICT TIPOU3BOJHOH, IEpBOOOpa3Has, ONpeneaEéHHbIN
UHTErpajl; yMEHME HAaXOIUTh AaCUMOTOTHI Ipaduka (YHKUMM;, yMEHUE
BBIUUCIIATh ~ MPOU3BOJHBIE  CyMMBbI, IIPOM3BEIEHHUS, YaCTHOIO U
KOMITO3UIIMM (YHKLUH, HAXOOUTh YpPaBHEHUE KacaTeNbHOM K Trpaduky
(GYHKIIMM;, yMEHHE HAXOAWUTh IPOU3BOAHBIC 3IIEMEHTAPHBIX (YHKLUH;
YMEHHME HCIHOJb30BaTh IPOM3BOJHYIO JUIS MCCIEAOBaHUS (YHKIUH,
HaxXOAWTh HauOONbIIME M HaUMEHbIIME 3HaueHWs (yHKUUN; CTPOUTH
rpaukyl MHOTOWIEHOB C MCIIOJb30BAaHUEM armapaTa MaTeMaTHYecKOro
aHalIM3a; IPUMEHATh MPOU3BOJHYIO Ul HAXOXKIEHUS HaWIy4dIlero
pelIeHus] B NPUKIAIHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKHX H

du3nYecKrX 3a/adax; HAXOMUTh TUIOMAAH U 00BbEMBI (DUTYP C TTOMOIIBIO




HWHTCIrpaia; MNPUBOAUTHL IMPUMEPBI MATCMATUYCCKOro0 MOACIHMPOBAHUA C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIUU, oOpaTHas QyHKIHS,
KOMNO3ULIMS (DYHKUMH, JTuHeHHas QYHKUMs, KBaJIpaTU4yHas (QYHKIMS,
pannoHanbHAs (QYHKIMS, CTENeHHas (YHKIUS, TPHUTOHOMETPHUYECKHE
¢yHkuuH, oOpaTHBIE TPUTOHOMETpUUYECKHE (DYHKIMH, MOKa3aTeslbHas U
ngorapumudeckas (QYHKIUH, YMEHHE CTPOMTh TpaduKd HM3YyUYEHHBIX
(GyHKIMI,  BBINONHATH  NpeoOpa3oBaHus  rpaduKoB  (QyHKIHIA,
UCTIONIb30BaTh I'pauky A7 M3Y4YeHHs MPOIECCOB W 3aBUCHUMOCTEH, TpU
pelIeHnH 3a/ad U3 JPYr'uX y4eOHBbIX NpEeIMEeTOB M 3a7au U3 peabHOH
KHU3HHM;, BBIpaXaTb (OpPMyJIaMH 3aBUCUMOCTH MEXIYy BeJIMYHHAMU,
UCIIOJIb30BaTh CBOMCTBA M rpadukn (QyHKUMHA AT pelleHUs ypaBHEHHUH,
HEpaBEHCTB W 33Jad C NapaMeTpamu; H300pakaTh Ha KOOPIMHATHOMN

IJIOCKOCTH MHOKECTBA PEILICHUN YPABHEHUM, HEPABEHCTB U UX CHCTEM

YMeHue pemats TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM YMCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOrH, 3a7auid U3 00JacTU YHpaBJICHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAaMM); COCTaBIATh BBIPAKEHUS, ypaBHEHHsS, HEPaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBHUIO 3aJ]a4yH, HMCCIECI0BAaTb IIOJIYYEHHOE DEIICHUE WU
OLICHMBATh IPaBIONONO0OHOCTh pE3YyNbTAaTOB; YMEHHE MOJAEIMPOBAThH
pealbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKU; COCTABIIATH BbIPaKEHUS,
YpaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIEN0BATh
MOCTPOEHHBIE  MOJENUM C  HCIONb30BAHMEM  afmapara  airedpsl,

MHTEPIPETUPOBATH MOJIYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMM: CpelHee aphu(pMeTHdyeckoe, MeAUaHa,
HauOoJbIlllee U HAaUMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOIO0 Habopa; yMEHHE HU3BJIEKaThb, UHTEPIPETUPOBATH
uH(pOpMAIHIO, IPEICTABICHHYIO B Ta0/MILIax, Ha Juarpammax, rpagukax,
OTPaKaIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SBJIEHHI; MPEICTaBIATh
uHQOpMaIMI0O C TOMOIIBI0 TAaOAMI] W  JUarpaMm; HMCCIEIOBaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TIpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; I'paQUUeCcKH UCCIEA0BATh COBMECTHBIC

HaAOJII0IEHHsI C TOMOLIbIO AUAarpaMM pacceuBaHUs U TMHEWHOU perpeccun

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIA ONBIT M CllydalHOE

COOBITHE, BEPOATHOCTb CIy4alHOTO COOBITUS; YMEHHME BBIYUCIATH




BEPOSTHOCTh C MCIIOJb30BAaHUEM TIpaUUECKUX METON0B; IPUMEHAThH
GopMyIbl CIOKEHHS M YMHOXEHHS BEpPOATHOCTEH, (QopMyJy IMOJHON
BEpOsATHOCTU, Qopmyiy bepHymin, koMOuHATOpHBIE (AKThl U (OPMYJIBL;
OLICHMBATh BEPOATHOCTH peaJbHBIX COOBITUH; YyMEHHE OIEepUpOBaTh
NOHATUSAMU: CllydyaliHas BEJIWYMHA, pACIpEAEIEeHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OKUIAHUE, IUCIEPCHs U CTAaHIAPTHOE OTKIOHEHUE
cliyyalHOM  BeNWYMHBL, (QYHKIUU  paclpelneieHus U  IJIOTHOCTU
PaBHOMEPHOI0, OKa3aTEJIbHOTO ¥ HOPMAJIBHOI'O paclpee/eHuii; yMeHne
UCIOJIb30BaTh CBOWCTBA M3YUYECHHBIX paCIpelesIeHUui I pelieHHs 3aa4;
3HAKOMCTBO C MOHSTHUSIMU: 3aKOH OOJIBIIMX YHUCEN, METO/bI BEIOOPOUHBIX
UCCIIEZIOBAaHUN; yMEHME MPUBOAUTH IPUMEPHl TMPOSBICHHUS 3aKOHA
OONBIIMX 4YMCEN B HPUPOIHBIX M OOILIECTBEHHBIX SBJICHUSX; YMEHUE
OIlepUPOBaTh MOHATHAMU: COYETaHHE, NEPECTAaHOBKA, YUCIO COYETaHW,
YHUCIO  IepecTaHoBOK; OuHOM  HblOTOHA;  yMeHHE  IPUMEHSThH
KOMOMHATOpHbIE (DAKTBI M PACCYXKJEHUS AJSI PELIeHUs 3aay; OLlCHUBAThH
BEPOSITHOCTU PEAIbHBIX COOBITUN; COCTABJISATH BEPOATHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH MOJYYECHHBIN PE3yIbTAT

YMmenune OIICpHUPOBATDH IIOHATHUAMMU: TOYKa, npsamasd, ITJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUNHA YIJIa, IUIOCKUI yroi, AByrpaHHbIN
YTOJI, TPEXTPAHHBIM YTOJI, CKPEIUBAIOIIMECA MPSIMbIE, MAPAJIETbHOCTD U
MEPINICHAUKYIPHOCTDL IPAMBIX H HHOCKOCTeﬁ, yrojix MCExay IpsAMbIMU,
YIOoJl MEXKIYy TMpsIMOA M IUIOCKOCTBIO, YIrOJI MEXKAY IUIOCKOCTSIMH,
pacCToOdIHUC OT TOYKH OO IIJIOCKOCTHU, PACCTOSAHHUC MCKAY IMPSIMBIMU,
pacCToOdHUC MCKAY IIJIOCKOCTAMH, YMCHHUEC HCIIOJIB30BATh IPU PCHICHHUUN
3a7jad U3y4yeHHble (DAKThl U TEOPEMbl IIAHUMETPUHU; YMEHHUE OL|€HUBATh
pa3smMepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTh MaTeMaTHUECKHe
MOJENN C IOMOIIBIO TI'E€OMETPUUYECKUX IOHATHM M BEJIMYUH, pellaTh

CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3aJauU
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YMeHue ornepupoBaTh MOHATUSAMHU: IUIOMAAL (GUTypbl, 00bEM (UTYDHI,
MHOT'OTPaHHUK, MPaBWIbHBIH MHOTOIPAHHHUK, CCUCHHE MHOTOIPaHHHUKA,
KyO, mapajuleNienuie], Npu3Ma, nupaMmuaa, (GUrypa ¥ IOBEPXHOCTh
BpalleHus, NWIMHIP, KOHYC, map, cdepa, miomanab cdepsl, MIIONIAIb
MOBEPXHOCTH THUPAMHUJBI, TPH3MBI, KOHyCa, MHJIMHIApPA, O0BEM KyoOa,
OPSMOYTOIIFHOTO TapajulefienuIena, HTUPaMUIbl, TPHU3MBL, WIHHIPA,
KOHyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUs KOHyCa WM MHIHHIPA,

napauiCJibHbl€ OCHU HWJIM OCHOBAaHHIO, CCUCHHUC Iapa, IJIOCKOCTD,




Kacaromasicst cdepbl, LWIMHApPA, KOHYCa; YMEHUE CTPOUTb CEYeHHEe
MHOTOTpaHHUKA, M300pa)kaTh MHOTOIPAHHHUKH, (UTYpPbl M TOBEPXHOCTH
BpAILEHUS], UX CEUYECHHS, B TOM YHUCJIE€ C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSATh CBOHCTBA T'€OMETPUYECKHX (UTYDP, CAMOCTOSITENHHO
bopMynHpOBaTH OMpeNeNeHNUs U3yIaeMbIX (QUTYpP, BBIABUTATh THIIOTE3BI O
CBOWCTBaX W MpH3HAKaX T'€OMETPHYECKUX (UTYp, OOOCHOBHIBATH WIIH
OMpOBEpPratb HMX; YMEHUWE TPOBOJIUTH Kiaccupukanu QuUryp mo
pasIUYHBIM TPU3HAKAM, BBITOJIHATh HEOOXOAMMBIC JIOMOJHHUTEIILHBIC

MTOCTPOCHUS

11

YMeHue omnepupoBaTh MOHSTUSMH: JBUKEHHE B  IPOCTPAHCTBE,
napasuieJbHBI TEePEeHOC, CUMMETpUs Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOAO00UsS, TOA00HBIE (UTYpHI; yMEHHE
pacro3HaBaTh pPaBHBIC W MOJOOHBIE (HUTYyphl, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUICCKIE OTHOIICHUS TTPU
peIIeHUH 3a7a4;, HAaXOAWTh TEOMETPUYCCKHE BEIWYUHBI (JTMHA, YTOJ,
IUIOMIAb, 00BEM) IPH PEIICHUU 3aJad U3 IPYTUX y4eOHBIX MPEIMETOB U
U3 pEaNbHOW >KU3HU; YMEHHE BBIYHCIATH TEOMETPHUECKHE BEIUYMHBI
(nmunHa, yroiy, miowm@Ab, 00bEM, IUIOMIAAb MOBEPXHOCTU), HCIIOJIB3YS
U3yYeHHbIC (OPMYJIBI U METOJBI, B TOM YHCJC: IUIOMAh ITOBEPXHOCTH
MUPaMHIBI, TPU3MBI, KOHYyCa, IWIMHIPA, TJIomanb chepbl; 00bEM Kyoa,
IPSMOYTOJIBHOTO  Tapajule/ienuIea, TUPAMUAbI, TPU3MBI, [THJIHHIPA,

KOHYcCa, [IIapa; yMEHHEe HaXOAUTh OTHOLIEHUE 00BEMOB MOJOOHBIX (GUTYD

12

YMenue OMNCpHUPOBATL IOHATHAMU: MPAMOYI'OJIbHAsA CUCTCMaAa KOOPIAWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOpAMWHATBHI BCEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPAa Ha YHCIIO, PA3JIOKCHUE BCKTOpa IO 6a3I/IC}’,
CKaJIApHOC MPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YIoJl MCKIAY
BCKTOpaMH; YMCHHC HCII0JIB30BATh BGKTOpHBIﬁ u KOOpHHHaTHBIﬁ MECTOL

JJi peIICHUA TCOMCTPHUYCCKU X 3aaad M 3a1a4 Jpyrux y‘le6HBIX npeamMETOB
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YMenue BoIOUpaTh MOAXOIAIINN METOA JJIsl PEIICHHS 3a/1aui; TOHUMaHUE
3HAYUMOCTH MAaTeMaTUKH B H3YyYEHHH MPUPOAHBIX U OOLIECTBEHHBIX
IPOIIECCOB M SBJICHUI; yMEHUE paClO3HAaBaTh IPOSIBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, yMEHHE MPUBOIUTH MPUMEPHI MAaTEMAaTHIECKUX

OTKPBITUH POCCUHCKOW U MUPOBOM MaTEMaTH4YECKOM HAyKU




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA ETID

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BEIYMCIEHUS
1.1 Hatypanbnble u nensle uncia. [IpusHaku 1e1MMOCTH LENbIX YHCEel
12 Panmonanbuble  uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLIEHTHI,
. OeCcKOHEUHbIE TepHOIUIECKIE TPOOHU
13 ApudmeTnueckuil KOpeHb HATypaJbHOU cTerneHu. J[eficTBus ¢ apupMeTHUIeCKUMU
' KOpHSIMU HaTypaJIbHON CTENEHU
14 Crenienb ¢ nensiM nokasareneMm. CTeneHb ¢ palmoOHAIbHBIM MToKa3aTeneM. CBoiicTBa
. CTEIlEHU
L5 CuHyC, KOCHMHYC M TaHIE€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHI'€HC Y CIOBOI 0 apryMeHTa
1.6 Jlorapudwm uncna. JleciTHUHbIE U HATYpPATbHBIE TOTapH(PMBbI
HelictButenpHble unchna. Apudmernueckue omnepanud C  JICHCTBUTEIHHBIMU
1.7 gyrciaamu. [1puOnmkEéHHble BEIYUCICHUS, IPaBUiIa OKPYTJIEHUS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BHIYMCIEHUI
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Komrmnekchbie uncna
2 VpaBHEHHS U HEPaBCHCTBA
2.1 Lenbie u ApoOHO-pallMOHANILHBIE YPAaBHEHUS
2.2 HppanynoHnanbHble ypaBHEHUSA
23 TpuroHomerpuyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHHUS
2.5 [enbie u poOHO-paIMOHANEHBIE HEPABEHCTBA
2.6 WppanuonanbHble HEPaBEHCTBA
2.7 [TokazatenbHbIC U JTOrapu(PMUIECKHIE HEPABEHCTBA
2.8 TpuroHomerpudeckre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucreMbl JIMHEHHBIX YpaBHEHUH. OTNpenenuTens MaTpHULIbL
3 OyHKIUU U TpapUKu




@ynkuus, crnocodbl 3agaHus ¢yHkuuu. I'paduk ¢yHkuuu. BzaumHO oOpaTHbIE

> ¢ynkuuu. YétHele n HeuéTHble PyHKIUU. [leproanueckue GyHKIUN
OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHH ¢yHkuuu. Hymun dyHKmm.
10 [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMyMbl ¥ MHUHMMYMBI (yHkuuu. HauOoinbliee W HauMeHblee 3HaueHHE
(GYHKIIMH HA TTPOMEKYTKE
13 Crenennass (QyHKIMS C HATypaJdbHBIM H LEJIbIM MOKazareneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaduK KOPHS n-0il CTENeHN
34 Tpuronomerpudeckue QyHKINH, X CBOICTBA U Irpaduku
3.5 IToka3arenbHas u Jorapupmuyeckas GyHKIUH, UX CBOMCTBA U IpauKu
16 Toukn paspeiBa. AcumnToTel TrpaduxoB ¢yHkiuil. CoiictBa  (QyHKUMH,
. HENpPEpBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEIOBATEIbHOCTEH
3.8 Apudmetnueckas 1 reomerpudeckas nporpeccun. @opmysia cloKHBIX TPOLIEHTOB
4 Hauana maremaTnueckoro ananmsa
4.1 [TpousBoanas ¢pynkuuu. [TpouzBoaHbIE 351eMEHTAPHBIX (YHKIMHA
[IpumMeHeHne NPOU3BOJHON K HMCCICIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 AKCTpeMyMbl. HaxoxieHrne HauOoJbIIero 1 HaMMEHbIIETO 3HA4YeHUs! (QYHKIUN Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uuterpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoecTBO, onepaluu HaJl MHOKecTBaMu. J(narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BeposrHoctb
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbI€ U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TOBEPXHOCTH BpaIICHUS
7.5 KoopauHate! 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Matemaruka. ['eometpust; yrinyonennoe ooyuenue, 10 kinacc/ Mepzmsik AT,
Homuposckuit [.A., [lomsaxkos B.M.; nox peaakiueit [lononsckoro B.E.,
OO0I111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO M3aTeIbCKuii IIEHTP
«BEHTAHA-TPA®»; Axunoneproe o01iecTBo «M31aTenbcTBoO
«IIpocBenieHue»

» Maremaruka. ['eomeTpust; yriyosiennoe ooyuenue, 11 kimace/ Mepansik AT,
Homuposckuit [I.A., [lonsikoB B.M.; mox penakuuen [logonsckoro B.E.,
OO6111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTenbCKuii LIEHTP
«BEHTAHA-TPA®»; Axunonepaoe o0miecTBo «M31aTenbcTBO

«IIpocBemenune»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIyONEHHOrO YpPOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrOo ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 001ero oopasoBaHus. Y4eOHbBINA KypcC
npeaHa3HavyeH Il OPMUPOBAHUS Yy 00YUAIOUIUXCSI CTATUCTUYECKON KYJIbTYPbl U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KaK MATEMAaTHUUYE€CKOTO MHCTPYMEHTA JJIs
W3YUYEHUs CIIy4yalHBIX COOBITUM, BEIWMYMH W mpoleccoB. [Ipu u3ydeHum kypca
o0OoramawTcss NOpPeJCTaBIEHUsT O00y4alolUXxcsi O METoJax HCCleOBaHus
U3MEHYMBOTO MHpA, pPa3BUBACTCS TMOHUMAHUE 3HAYMMOCTH U OOIIHOCTH
MAaTE€MATUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YacCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHUue 3HaHMM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs, U
Ha pa3BUTHE TPEJCTABICHUM O CIIyYalHBIX BEJIMUYMHAX U B3aUMOCBS3IX MEXKIY
HAMHM Ha BaXXHBIX IMPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromuxcs A0IKHO chOpMHUPOBATHCSA NIPEICTABICHUE O
HauboJee ynoTpeOUTEIbHBIX U OOLIUX MAaTEMAaTUYECKUX MOJIENSX, UCTIOIb3YEeMbIX
JUISET  ONMMCAHMSI  AHTPOMOMETPUYECKHMX M JAeMorpaduyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHble POJa HU3MEPEHHUAX, IIUTEIBHOCTU O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUH U MPOIECCOB
B oOmiecTBe. YueOHBI Kypc sBiseTcss 0a3oi 1 OCBOEHHS BEPOSITHOCTHO-
CTaTUCTHYECKUX METOAO0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEM, HO TaKXe COIMAIbHBIX U MCHXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIHLHOW MEpe MCIOJIb3YIOT anmnapat
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOcyXxeHrne 3akoHa OONbIIMX YuCed — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaTn3aIuio.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposATHOCT, W CTATUCTHKA» Ha YriayOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepkarenbuble JTUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIIOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAUMBIC ISl TOJHOIIEHHOTO OCBOCHUS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYECKUX Y4eOHBIX
KYypCOB.

Conepxxanne smHNA «CioydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM st (hopMUpOBaHUSI TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEX1Yy 3HAYCHUSIMU CIIyYaHbIX BEJIMYUH. BaKHYI0 4acTh B 3TOM COAEPKATEIBHOU
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUECKOT0 1 OMHOMUAIBLHOTO paclpeeeHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — IOKa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeneneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpeiesIeHUsAMHM, aKIEHTUPYIOT BHHUMaHWE OOyYalolUXCsd Ha ONUCAHUU U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpepbIBHBIX GyHKIUNA. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydebHOM Kypce mpeaycMaTpUBAeTCsS O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMU BEJMYMHAMU W OINHKCAHHE JTOW CBSI3M C IOMOIIBIO
Kod(PuIMeHTa KOPpEeNsSlMM M €ro BBIOOPOYHOrO aHajora. OTH DIJIEMEHTHI
COJIEp>KaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsi, © BO MHOIOM ONUPAIOTCS Ha CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé oaun sneMeHT  couepXkaHus, KOTOPBIM  MpejjaraeTcs  Ha
03HAKOMUTEJILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOIINUX B eIUHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHUT Pa3BHBAIOIIMK XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUISI OyIyIIuX aOUTYpUEHTOB, MOCTYIAIOIIUX HAa ydeOHbIE
CIIEIUAJILHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMH, TICUXOJIOTHEH W
yIPaBIICHUEM.

Ha wusydyenue yueOHOoro kypca «BeposiTHocTh M cTaTucTUka» Ha
yrayoJIeHHOM ypoBHe oTBojutcs 68 wacoB: B 10 kmacce — 34 ugaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Heelno).



COIEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ublii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepinHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (OMBIThI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0/bl). BeposTHOCTH ciaydalHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Onepanuu HaJ COOBITHSMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOI0KHBIC
coObITHs. Jnarpammel Ditepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTb. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4yalHOTO
skcniepuMmenTa. Gopmyna nosHou BeposTHOCTH. Popmyna baiieca. HesaBucumslie
COOBITHS.

bunapHbiil ciiydaiiHbli ONBIT (MCTIBITAHUE), yCIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHBITAHUM J10 TIepBOro ycnexa. [lepecraHoBKuU
u ¢akrtopuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHud bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacmpenenenwe  BeposTHocTed.  [uarpamma
pacnpenenenus. Onepanuu Haj CIy4yallHBIMHU BelWMYMHamMu. buHapHas ciaydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIIEHOE.

CoBMmecTHOE pachnpenesieHHe JBYX Ciy4yalHbIX BenuunH. HeszaBucumbie
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUECKOE OXKHUJAHUE CIy4alHOU BEJIUYUHBI
(pacnpenenenus). I[lpumepbl  ITPUMEHEHUS  MAaTeMaTHYECKOTO  OXKUIAHUS
(cTtpaxoBanue, JoTepes). MaTemMaThueckoe OKHUJlaHHe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTrndeckoe OXUJaHUE CYMMbl CIIyYaWHBIX  BEJIWYUH.
Marematnueckoe 0XKUJaHHE r€OMETPUUECKOTO 51 OMHOMHUATBLHOTO
pacnpeneneHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacnpenenenus). Jlucriepcuss OMHAPHOM CITyYaitHOW BEIMYMHBI. MaTeMaTHIecKoe
OXXUJAHHUE TPOU3BEIACHUS M JUCHEPCUS CYMMBI HE3AaBUCUMBIX CIIyYalHBIX
BennuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenusa. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KUIIACC



HepaBenctBo Yeoniméra. Teopema UebOnimmnéBa. Teopema bepuynnu. 3akon
OonpmMx  yuced. BplOopouHbli  MeToA — ucciaeAaoBaHM.  BeiOopouHble
XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka NpoCTEHIIMX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepeiBuble ciy4aiiHble BenuyuHbl. IIpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclipesiesiecHus. PaBHOMEpHOE pachnpeleieHue W €ro CBOMCTBA.
3aaum, IpUBOJAIIME K MOKA3aTEIbHOMY paclpeAesIeHUI0. 3ajauu, IPUBOSAIINE K
HOPMAJIbHOMY  paclpeeseHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTU
NOKAa3aTeJIbHOT0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. @yHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO paclpeesIeHUs.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amaum,
npuUBOJALIME K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciuyvaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensiuuu.  CoBMeCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBIN
ko3 dunrent koppensuuu. Paznuuue Mexay JTUHEHHOM CBSI3bI0 M MPUYUHHO-
CJIEJICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METoI HAMMEHBIIINX KBaIPaTOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBIM YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
mpoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HICHTUYHOCTH, YBOXKCHUS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 IMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKCHUN HAayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAasg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYHUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS NPHUMEHATH MaTeMaTH4YeCKhe 3HaHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETYIsipHAs (U3UUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHNE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHUS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTEMAaTHUYE€CKON HANlpaBIC€HHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATLHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATLHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa dKOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMCHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKH U  OOIIECTBEHHOW  MpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEYECKOH ESTeIIbHOCTH, ITaloB ¢
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDPa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHMBUIYaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIE, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUECHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmocod pemeHus y4eOHOW 3amadu  (CpaBHUBATH HECKOJBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUpYIOIIME  MPOTHBOpEUYHE,  MpoOJIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTE MaTeMaTHU4ecKoro o0ObeKTa, BJICHUs, MpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETa Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IUYHbBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSATENILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHS IO XOAY PEUICHUs 3aJadu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU APYTUX YYACTHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyuMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Yy4E€TOM 3ajad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIMPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3ysbTaTa PEIICHUS
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUSIM, OOBSICHATh MPUYHUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU penieHuH Y4YeOHBIX 3ajJay, NPUHUMATHL IeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBI pabOT, [OroBapuBaThCs, OOCYXIAaTh TpoOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

CBOOOJTHO OMepUpOBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBSI3HBIN Trpad,
nyTe B rpade, Lemnb, LUK, IEPEBO, CTENEHb BEPIIHMHBI, JIEPEBO CIy4ailHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CIyYaWHBIH HKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, JIEMEHTApHOE CydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4ailHOTO  OTbITA, HAXOAWTh BEPOSTHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSAMH,

HaXoJuTh U (HOPMYIHUPOBATH COOBITHS: TIepecedeHne, OObEANHEHUE TaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIIOJIB30BaTh JUArpaMMbl
Diiniepa, KOOPJAUHATHYIO MPSIMYIO JUIsl PELIeHHs 3a7ay, MOJb30BaThCs (HOpPMYyIoit
CJIOKE€HHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN JIBYX M TPEX CIyYalHBIX COOBITHUI;



ONEPUPOBATh  MOHATUSAMM:  YCIOBHAsA  BEPOSATHOCTb,  YMHOXCHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4YalHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHA C TOMOLIBIO NIpaBWUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OMbITa, HCIOIb30BaTh (POPMYIy IOJHOW BEPOATHOCTH, (HOPMYITy
baiieca pu pemienun 3aay, onpeaeisTh HE3aBUCUMOCTh COOBITHI TI0 (hopMmyIie U
10 OpraHU3aluu CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh M3yYeHHblE KOMOWHATOpPHbIE (OPMYJNBI ISl MEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OMepUpoBaTh MOHATUSIMHU: OWHAPHBIM  CIydyalHBIA  OMBIT
(ucniplTaHue), yclex U HeyJada, He3aBUCHMbIE HCIBITAHMS, CepUs HCIBITAaHUM,
HaXOAUTh BEPOSTHOCTU COOBITUH: B CEpUM HCIBITAHUN JO MEPBOTO ycrexa, B
CepuM UCTbITaHUI bepHyJuIM, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: CIIy4daliHasi BENUYHHA, paclpejelieHue
BEPOATHOCTEH, JaMarpamMma paclrpejiesieHus, OuHapHas clydyailHas BeJIWYHMHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPUPOBATH TOHATUSMU: COBMECTHOE paCIpEETICHUE ABYX CIy4YailHbIX
BEJIMYMH, UCIOJb30BaTh TA0JIUIy COBMECTHOTO PACTIPEICICHUs ABYX CIy4alHbBIX
BEJIMYUH JUIsl BBIICJICHHUS PACHPENEIICHUS KaXJAOW BEJIMYMHBI, OIPEICIICHHS
HE3aBHUCHUMOCTH  CIyYalHBIX  BEJIUYUH;CBOOOJHO  ONEpUPOBATh  IOHITHEM
MaTEMaTUYECKOTO OKHIAHUS CITyYalHOW BEIMYUHBI (pacripe/iesieHns ), MPUMEHATh
CBOMCTBA MAaTEMAaTHUYECKOTO OXUJAHUS TNPU PEHIEHUU 3a7ad, BBIUYUCIATH
MaTEMaTUYECKOE OKHJIaHWe OMHOMHUAIBLHOTO U TEOMETPUUYECKOTO pacCIpeiesiCHUN;
CBOOOJTHO OINEPUPOBATHh TMOHATUAMH: AUCIEPCUS, CTAHIAPTHOE OTKJIOHEHHE
CIy4alHOM BEJIMYUHBI, MIPUMEHITh CBOWCTBA IUCIEPCHU CIIYYaWHOW BEJIWYHMHBI
(pacnpeneneHus) NpU pPELICHUM 3a]ay, BBIYMCIATH JUCIEPCUIO M CTaHJAPTHOE
OTKJIOHEHHE T'€OMETPUUYECKOT0 U OMHOMHAIILHOTO paclpeaeeHuil.

K xonmy 11 kiacca o0yJaronuiics HayquTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JaHHOM BBIOOPKE U OLIEHHWBATh
XApAaKTEPUCTUKH TE€HEPAJbHOM COBOKYNHOCTHM JAHHBIX [0  BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBATh BEPOSITHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUIOTESBI, MOJIb3YSICh N3YYEHHBIMU PACIIPEICICHUSIMU;

INPUBOJNUTH  HPUMEPBl  3a1ay, M[PUBOASIIIMX K  IIOKa3aTeJIbHOMY
paclpeneneHuro, 3a1ad, NPUBOASLIIMX K HOPMAIBHOMY  PacIpeacsICHUIO.
OmnepupoBaTh MOHATUAMHU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTe€IbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(yHKUIMS IUIOTHOCTM M CBOWCTBA HOPMAJIBHOTO PpaCHpeAesICHUs ;ONPEAEIIATh
KOA(pPULIUEHT TIMHEIHON KOPPpEALu, BEIOOPOUHBIA KO3 (PUIIUEHT KOPPEISIUU.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 DnemMeHTHl TeopuH rpados 3 brbmmorexa [HOK
https://m.edsoo.ru/e0b7b0f1
) CrnyyaiiHble OTBITH, CIIy4aliHbIE COOBITHS U 3 bubnuoreka [IOK
BEPOSITHOCTH COOBITHI https://m.edsoo.ru/e0b7b0f1
Onepanuu HaJl MHOKECTBAMHU U
3 coopITusMH. CII0KEHNE U YMHOKEHUE 5 bubmuorexa [JOK
BEPOSITHOCTEHN. Y CIIOBHASI BEPOSITHOCTb. https://m.edsoo.ru/e0b7b0f 1
HezaBucumbie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1 bubmorexa OK
https://m.edsoo.ru/e0b7bO0f1
Cepun 1ocne10BaTeNbHbIX UCIIBITAHUN.
N bu6mmoreka [JOK
5 Ucnpitanus beprymu. CiydaifHbIi BBIOOD 5
. https://m.edsoo.ru/e0b7b0f1
13 KOHEYHOU COBOKYITHOCTH
6 CrnyuaiiHble BEJIMYMHBI U paclpeesICHUs 14 1 bubmorexa HOK
https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHHue pa3aeyioB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 3ax0H OOJIBIINX YHUCET 5 bubmmorexa LOK
https://m.edsoo.ru/e0b7b0f1
. bubnuoreka [JOK
2 DJIEMEHTHI MAaTEMAaTHYECKON CTATUCTUKH 6
https://m.edsoo.ru/e0b7b0f1
HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI
bu6moreka [IOK
3 (pacmipenenenus), moka3zaTeabHOE U 4
https://m.edsoo.ru/e0b7b0f1
HOPMAJIBHOE paclpeesICHUs
4 Pacnpenenenue [lyaccona 2 buomorexa OK
https://m.edsoo.ru/e0b7b0f1
5 CBs3bp MEXIY CIIy4alHBIMU BEINYNHAMA 6 bubmmorexa [OK
Ay ey https://m.edsoo.ru/e0b7b0f1
bu6 OK
6 O00011eHre U cUcTEMAaTU3aLNs 3HAHUN 11 1 nommorexa I
https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 UuTarh U CTPOUTH TAOJIULBI U TUATPAMMBI
6.2 OnepupoBaTb  NOHATUSIMU:  CpeOHEE  apU(PMETUUYECKOE,  MEAMaHa,
' HauOoJbIlIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMM: CIy4alHBIM SKCIIEPUMEHT (ONBIT) U CllydailHoe
coObITHe, >JIEeMEHTapHOE CcOObITHE (PIEMEHTApHBIM HCXOJ) CIy4aiHOTrO
6.3 OTbITa; HAXOJUTh BEPOATHOCTH B ONbITAX C PABHOBO3MO>KHBIMHU
CIIydallHBIMHU COOBITHSMHU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CITy4alHbBIX SKCIIEPUMEHTax
Haxomute u ¢opmynupoBath coObITHS: mepecedeHne U oObeAUHEHHE
6.4 JAHHBIX COOBITHM, COOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCS AUarpaMMamMu Jijepa u GopMyIION CIIOKEHHUS BEPOSTHOCTEH
MIpH pelIeHUHU 3314
OnepupoBaTh MOHATHIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxXOJUTh BEPOATHOCTU C TOMOIIBIO TMpaBUjia YMHOXKEHHS, C MOMOIUIBIO
JiepeBa CIIy4aiHOro OmbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHIJIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBHCHUMBIC HCIIBITAHUS, CEPHs
6.7 UCIBITAHUH, yCrieX U HeyAaya; HaXOJAUThb BEPOSITHOCTH COOBITHI B cepuu
' HE3aBHCHUMBIX HCIBITAHUNA 10 MEpPBOr0 YycleXa, HaXOOUTh BEPOSTHOCTU
coOBITHII B cepuH UCTIBITaHUN bepHynnu
6.8 OnepupoBaTb  NOHATUSAMH:  CIydailHas  BEJIMYMHA, paclpelelieHue
' BEPOSITHOCTEM, AMarpaMma pacripeaencHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMEeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NPOBEPSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o0ero 0opa3oBaHus
pe3yJbTara
5 Teopus BeposATHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAQUYEHUH  CIy4alHOM  BEJIMUYMHBIINO
' pacnpeesIeHUIO WK C TOMOLIBIO UarpaMM
5.2 OnepupoBaTb NOHATHEM MAaTEMAaTUYECKOTO  OKMJIAHUSA, IPHUBOJIUTH




IIPUMEPBI TOTO, KaK MPUMEHSIETCS MAaTEMaTHUUECKOE 0KMJAHUE CIydalHOU
BEJIMYMHBI, HAaXOJUThb MAaT€MaTU4YECKOE OXKUAAHME 10  JAHHOMY

pacnpeeeHuIo
5.3 Nmets npenicTaBieHre o 3ak0HE OOJIBIINX YHCET
54 HNmets npencraBieHre 0 HOpMaIbHOM PaclpeesICHUN




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kona
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX ¢ MOMOINBIO0 TabwI U auarpamm. CpenHee apudmMerndeckoe,
MeuaHa, HauOoJIbIlIee ¥ HaWuMEHbIIIee 3HAYCHHS, pa3Max, JUCIEPCUS U CTaHIApPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

6.2

CrnyyaitHble 3KCTIEpUMEHTHI (OTBITHI) U CIy4aiiHbIE COOBITHS. DJIEeMEHTapHbIE COOBITUS
(ucxonwr). BeposiTHOCTH CilydaifHOTO COOBITHS. BIM30CTh 4YaCTOTHIM BEPOSITHOCTH
coObiTuil. CitydaiiHble OMBITBI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Oneparun  Hajg COOBITHSIMHU: TIEpECEUYCHHE, OOBEAUHEHHE, MPOTHUBOTIOIOKHBIC
coObITus. Iuarpammsl Diinepa. @opmyia cioxkeHUs: BEpOSATHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BeposTHOCTEH. JlepeBo  cilydallHOTO
skcriepuMenTta. Gopmyna mosHOM BeposiTHOCTH. HezaBucrumMbie cOOBITHS

6.5

KomOunatopHoe mpaBmwino ymHoxeHus. IlepecranoBku u (akropuan. Yucio
couerannii. TpeyronpHuk [Tackans. @opmyna Ounoma HeroToHa

6.6

bunapuplii ciayuyaliHblii OmBIT (MCHBITAaHHWE), ycleX W Heyaada. HeszaBucumpble
ucnbiTanua. Cepusi HE3aBUCHMMBIX HCHBITaHWM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyn

6.7

Cnyuaiinas BenuuuHa. PacnpenenenHue BeposiTHOCTeW. Jlmarpamma pacrnpenesieHus.
[Ipumeps! pacnipenienieHnii, B TOM 4HCIie TeOMETPpUIeCKoen OMHOMUATILHOE

11 KIJACC

Kon
5

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

TeOpI/ISI BepOHTHOCTCﬁ K CTaTUCTHKA

5.1

UYucnoBble XapaKTEpPUCTHKH CIy4alHBIX BEJIMYUH: MaTEeMaTHYeCKOE OXKHJaHHE,
JMCIIepcusl M CTaHAapTHOE OTKJIOHeHHe. IIpumepsl mpUMeHeHHs MaTeMaTH4eCcKOro
OKUJIaHUS, B TOM 4YHCJE B 3a/Ja4ax W3 IOBCEJAHEBHOM XH3HU. MaremaTHueckoe
OKUJlaHue OMHApHOM cilyyailHOH BenMuuHBI. MaTeMaTHuecKoe OXKHJIAHHE CYMMBbI
CIIydaliHbIX BEJIMYMH. MaTeMaTnyeckoe 0XKUAaHuE U JUCIIEPCUSl TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrpeeeHuit

5.2

3akoH OOMNBIIMX YHCET M €ro poiib B Hayke, mpupojae U oOmiecTBe. BriOOpouHBIif
METO]I UCCIIeI0OBAHUN

5.3

HpI/IMepLI HCIIPCPBIBHBIX CJ'Iy’-IB.fIHBIX BCJIIMYHMH. IlonsTue 0 IJIOTHOCTHU
pacnpeaciiCHu. 38.,[(8.‘-11/1, NPpUBOAAIINEC K HOPMAJIBHOMY paclIpCACIICHULO. Ilonsarue o
HOpMaJIbHOM pacCHpCACICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeOpeMa, CIIEJCTBHE, CBOICTBO, NpU3HAK, J10Ka3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ] MaTeMaTHYeCKOW HHIYKIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHUS MPH PELIEHUH 3a/1a4, OLIEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEpHUpPOBATH
MOHATHSMH: MHOKECTBO, IMOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  Ais
OTIMCAaHUs pPeaNbHBIX MPOIECCOB U SIBJICHUN W IMpPU PEIIeHUH 3a7ad, B TOM
YHClie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBAThH Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HAaTypalbHOE YMCIO, LEN0E YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM OKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK IO MOJYJII0, PAllMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJIbHBIX, ILEJbIX, PpAlMOHAIBHBIX, JEHCTBUTEIIBHBIX
2 Yucel;, YMEHHE MCI0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIINI 00t
JIeTUTEeIh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C PA3JIMYHBIMM TO3MIIMOHHBIMH CHCTEMaMHU
CUUCIIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U MpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATUAMHU:

IoCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, TIrcoOMETpUUCCKAA




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hclia, QopMa  3amucd  KOMIUICKCHBIX  YHCEN
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MOHATHSAMM:  MaTpuua 2X2  wu  3x3,  onpenenuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: palMOHAJbHbIE, HpPpPALMOHAIbHBIE,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUMN, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C MapaMeTpOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JJIs PEIICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIMH, MOHOTOHHOCTh
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOOJIblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢bu3nuecKkuil CMBICI TPOU3BOJHOM, TMepBooOpa3Has, OMpPEIeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJAHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMHM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIOIb30BaTh MPOU3BOJHYIO JJs UCCIENOBaHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM ammapara MaTeMaTH4eCKOTrO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IIOIIaIn U 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusl (pyHKOMA, JuHEHHAas GYHKIUSA, KBaIpaTU4Has QYHKIMS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMHU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTeslbHAs |
naorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpa3oBaHus  TpagukoB  (HYHKIUH,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHnn 3ajad U3 APYruX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMNA Ui pElICHUS YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIyT, HAJOTH, 33Ja4id U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSMU: cpenHee apupMeTHUecKoe, MeIuaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO B TaOiMIaX, HAa AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA pealbHBIX MPOIECCOB U SBIICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl MW JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TpPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUIEeCKH HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBIO AHUAr'paMM paCCCUBAHUS U JIMHEMHOM perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, (opmyny beprymnu, komOuHaTopHbIE (DAaKThl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIWW  paclpeieiieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIE/IOBaHUI; yMEHHE TPUBOJIUTH IPUMEPHI TPOSIBICHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCYKACHUS UIS PEIICHUsS 3a7aad; OICHUBAThH
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpelUBaoLIUecs IpsMble, TapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh MpPU pEIICHUU
3a/1a4 U3y4deHHbIe (DAKTHl U TEOPEMBbI INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX NOHSATUA U BEJIWYUH, pPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM (GUrYypHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBL, TNPHU3MBI, KOHyca, IMWIMHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cgepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeaeSICHHs] U3y4aeMbIX (HUTyYp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (uryp, 0OOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOJUTH KiIaccu(uKkanuioo ¢uryp 1o
pa3aMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTMOJIHUTEIbHBIE

MMOCTPOCHUS

11

YMeHHne omnepupoBaTh TOHSATHUSIMH: JBIDKEHHE B  IMPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHny 3alad; HaXOJWTh TEOMETPHUYECKHE BEIMYWHBI (JUTMHA, YTOJI,
Iouaab, 00bEM) MpU PELIEHUH 33134 U3 JPYTruX y4eOHbIX MPEeIMETOB U
W3 pPEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH T'€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miomanas, OOBEM, TIUIOMIAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHble (OPMYyNbl M METOJbl, B TOM YHMCIIE: IUIOIIAb MOBEPXHOCTU
MUpaMUIbl, TMPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  Mapajuleenuneaa, MUPaMUbl, MPU3MblL, [UIHHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD

12

VYmenune ONICpUPOBATH NOHATUAMMU: IPAMOYIOJIbHAA CHUCTEMA KOOPAHHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMH; YMCHHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPYTIux y‘le6HLIX npeaMETOB

13

YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHUW; YMEHHE pAclO3HaBaTh IPOSIBJICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHMS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTYpaJbHOU cTeneHu. JleHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPAITbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OTnpeenuTeNb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpaduk. CoiicTBa 1 rpauK KOPHS 1-0i CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TPOW3BOAHOM K HCCICAOBaHWIO (YHKIIMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero 1 HaUMEHbIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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