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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEMaTUUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
U3Y4YEHUs BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C APYroll CTOPOHBI, PopMHUpPYET
JIoOTUYecKoe U aOCTPAaKTHOE MBIIUIEHHE 00Yy4aloluXCcsi Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBJIaJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JTOCTH)KCHUSI B MaTEMaTUUeCKOU (opme.

VY4eOHbIlt Kypc anreOpsl U Hadajdl MaTEeMaTHYECKOTO aHajin3a 3akKiabIBacT
OCHOBY Il YCIEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh MX MJIs JalibHeIero oOpa3oBaHUA U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBlajieHne aOCTPAaKTHBIMU U JIOTUYECKH
CTPOTMMHM KOHCTPYKLHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, IOKAa3bIBATh
YTBEPKJEHUSL C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JETyKTUBHO, MCIOJIb30BAThH
00001IeHne W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE M KPUTHUYECKOE MBIIIICHHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajga MaTeMaTH4YeCKOTO
aHanM3a» OOy4YarolIMecs IMOJy4YaloT HOBBIA OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEH pealbHbIX CHUTYaIIUil,
WHTEPNPETAlMA  TIONYYCHHBIX  PEIICHWH, 3HAKOMSTCA C  MpUMepamMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMHU OTKPHITHSIMU M MX aBTOPAMH.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi KakK uepe3 y4eOHbI MmaTepualn, CHOCOOCTBYOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyromieil MpOJOKUTENbHON  KOHLEHTpPAallMM  BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocnoBe Mmertonukum oOydeHusi aireOpe W HadallaM MaTeMaTH4eCKOIo
aHaJIM3a JISKUT JCSTEITHbHOCTHBIN MPUHITAIT O0yUYEHUS.



B crpykType yueOHOro Kkypca «AnreOpa W Hadajga MaTeMaTHYE€CKOTO
aHallM3a» BBIIEICHBI CICAYIOIINE COAepXKaTelIbHO-METOANUECKUe TuHUM: «Yucna
U BeIUUCIIeHUs», «DyHKIMN U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruka». Bce OCHOBHEIE
COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUW JABYX JIET
o0y4yeHUss Ha YpPOBHE CpeIHEero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
y4eOHBI KypC SBISIETCS WHTETPAaTHBHBIM, IIOCKOJIBKY OOBEAMHAET B cebe
COJep)KaHUE HECKOJIBKMX MaTeMaTHMYeCKHX AWCIUIUINH, TaKHX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBJaAeBalOT BcE Ooree
IMIUPOKUM MaTEeMaTHYECKUM almnapaToM, y HUX MOCIeA0BaTeIbHO (HOpMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYyI0 MOJENb pealbHOU
CUTYaIllH, PUMEHSITH 3HAHUS, TOJTYYCHHbBIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSTEIHFHO CPOPMYITUPOBAHHON MaTeMaTHYECKON 3a7adu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOIMYEeCKasT TUHHS «UuclIa W BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 0011ero oopazopanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus 0cob0oe BHUMaHUE  yHenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMOHANILHBIX BBIYMCICHUN, BKIIOUAIOMIUX B Ce0s MCIOJBb30BAHHE Pa3TUYHBIX
dopM 3amucu YHClIa, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHUBATh YHMCIIOBBIE BBIpaXEHUsS, pabOTaTh ¢ MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMbIEe OOYy4alolMMCsI MHOXECTBAa HATYpalbHBIX, LEJBIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YWCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3TUX MHOXECTB paccMaTpHUBAIOTCS
CBOICTBEHHBIE €My crHenupuyYecKue 3aJaydl U ONEpaluu: JeJICHWE HaIllelo,
OTEpUPOBAHUE OCTATKAMH Ha MHOXXECTBE IIEJIBIX 4YHUCEN, OCOObIe CBOICTBa
palMOHANBHBIX U UPPALMOHAIBHBIX YUCEN, apu(METHUIECKUE ONEPaLliU, a TaKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mociieoBaTeIbHOMY pPACIIMPEHUIO KPYra HCIOJNb3yEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMH MX NMPUMEHEHUS JUIsl PELICHUS Pa3iMyHBbIX 3a/1a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyld B
MOCTPOEHUU MOJIEIEeH peaJlbHOTO MHpa, IMIMPOKO HCHONB3YIOTCS 00001IeHue U
KOHKpETH3aIHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSIKEHUU BCETO
oOyueHHusi Ha YPOBHE CpeIHEero oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene Ilporpammbl TpenTyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4arompecs OBJAJACBAIOT PA3IWYHBIMH METOJAMHU  PELICHHS
palMOHANBHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMUUecKux u
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,



coxepkamux mnapaMmeTpbl. llolydeHHbIE yMEHMS IIMPOKO HCIIOJIB3YIOTCS IIPH
ucclne0BaHul (PYHKIUMNA C TMOMOIIBIO MPOU3BOJHON, IPU PEUICHUU MPUKIATHBIX
3a/1a4 U 3a7a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIIUX 3HAYCHUN () YHKIIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJIHATh  pacu€Tbl 10  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu u Jorapudmbl. brarogaps uzydeHHio aiareOpanvyeckoro
Marepuaja MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIIUICHUST O0OydJaromuxcs, (GOPMUPYIOTCS HABBIKK JCTYKTHUBHBIX
paccykJaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeaCTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. AnreOpa
npemiaraet d(PQGEeKTUBHbIE HMHCTPYMEHTBI JJI PEIICHUs] MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
sI3bIKa HAyKH.

CopepxxarenbHo-MeToandeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA Ul pEHIeHHs 3aJa4d U3 JIPYTruxX y4eOHBIX
IPEAMETOB U PEANBHOMN )KU3HU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM aHAIIMU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BEJIMYMHAMH, MCCIE0BaTh MOJy4YEHHbIE (YHKIMH, CTPOUTH HX
rpaduku. MaTtepuas 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, ITO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMHUYECKOTO MBINUJICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHaln3a» MO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTH4YEeCKUX, TaK M MPUKIAJHBIX 3a]a4,
JOCTYIHBIX OOYYaromIMMCsl, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpaduku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
YCKOpeHus1 TmpoueccoB. JlaHHas colepxareibHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MATEMATHYECKUX MOJEIEH peallbHbIX CHUTYyalHH,
MO3BOJISIET HAXOAWTh HAWIydllee pPEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COI[MAIbHO-KOHOMUYECKUX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPAKTHOrO, (POPMAIbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUJICHUS, (POPMHUPOBAHUIO YMEHUW pacCloO3HaBaTh MPOSBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCcKyccTBe. OOyuyaromuecs: y3HarT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MaTeMAaTHYEeCKON JOruku. TeopeTuko-
MHOYECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIMHAIOMIMA BCE pa3aeibl
MaTeMaTUKu W €€ NPWIOKEHUM, OHU CBSI3BIBAIOT pa3Hble MaTEeMaTHUYECKHUE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaroleMycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTEMaTHKU U MCMOJIb30BaTh €ro JUIsl BBIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTeMaTUKH KaK HayKH CIeyeT TMpU3HaTh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWiiaM  TOCTPOEHUs  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUSI
00Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJEHUSI HA OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOTO MOJCIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTYyallUi, WCCIEAOBAHMS HSTUX MOJENeHd C TOMOIIBI0 armapaTa ajiredpbl U
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToOB. Takue
3a/1aHus BIUIETEHBI B KQXbIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUa
y4e0HOro Kypca IIMPOKO HMCHOJB3yeTcs IJisl pEelIeHHs] NpUKIaAHbIX 3anad. llpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJOTHIO, 0000IaTh W  KOHKPETH3UPOBAaTH  IPOOJIEMY.
HlesTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEHICHUS MPUKIATHBIX 3a7a4
OpraHu3yeTcs B POIIecce U3YYEHUs BCeX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 PAa3IUYHbIX OTPACIIEH 3HAHUU U pEalbHOM KU3HHU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3yIbTaTa BEIYMCICHUI.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

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

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOT'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4JIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelLIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKUE bopMyIIBIL. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHUE €r0 3HAYEHMs, IPUMEHEHUE OIpPEACIIUTENS I PeleHus
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJENIEH pPEaJbHOU CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yukmuit. I'papuk  dyHkiuu. DneMeHTapHble MNpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Hanbomnpiee 1 HauMeHbllee 3HaUCHHsI PYHKIIUU HA TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiictTBa M rpaduKk KOpHS N-OM CTENeHW Kak (PYyHKIUM OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3aJaHUs IOCIemIOBaTeILHOCTEH. MeTon
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (yHKIIMM U uX cBoiicTBa. ToOukM pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3nUecKHil CMBICT IPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHMH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o monynto, anroputMma EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeil HaAyKW U pealibHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckne meTonbl pelieHHs ypaBHEHHMH W HepaBeHCTB. [ 'paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajadax, ISl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TPOIECCOB C TOMONIBI0  auddepeHIInaIbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOW MO3UIIMHU 00YYaIOIIEerocs: KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHUKOB U POCCUHMCKON MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IMOBENICHHS, CBSA3aHHOIO C IPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHUH, BOCIIPUUMUYHUBOCTH
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJIOIIO0Us, HUHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB W OILIEHKH WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cdepbl YeIOBEYECKOW eSITeIILHOCTH, JTaroB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, IBICHUSIMHU, MTPOLIECCAMH;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTUE Ipoliecca, a TaKXKe BbIJIBUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJauyu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auanaora, oOHApY)KMBATh Pa3IMYUE W CXOJCTBO MO3HUIIMHA, B KOPPEKTHOW (dopme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHThI PEUICHUH C YYETOM HOBOW MH(OpMaLuu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTU4YeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHATH TPUUUHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelieHHW YYeOHBIX 3ajJady, MNPUHUMATH IeIb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThl |
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass JIpoOb, TPOIEHTHI, HPPANHOHATFHOE YHCIO, MHOXECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHS, TPABUJIA OKPYTIICHUS, PUKHUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypajabHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPABHEHUS U YPABHEHUA-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMU KO3(P(PUIMEHTaMH, KOPHH MHOTOWIEHa, NPUMEHSITh
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJI30BATh CBOMCTBA OMNpeNenuTenss 2 X 2 i BBIUKUCICHUS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOTy4YECHHBIA pE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUECKUX BBIPAKEHUH;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMyIbl A peoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBAa [0 YCIOBHUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE peoOpa3zoBaHus rpaduKkoB QyHKIH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI H
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUpOBaTh MOHATUSAMM: IOKa3aTeiabHass U Jorapupmudeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIUM A8 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO ONEpUpOBATh MOHATUSAMU: apumeTndeckas U TeoMEeTpHUEcKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSMU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a/1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeiabHas K rpaduky GyHKIHY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  ONEpPUPOBATh  MOHATHSMHU:  MHOXECTBO,  OIEpaluu  Haj
MHOKECTBAMU;

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

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHUE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIBLHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYEeCKOTO aHATN3ay:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CBOOO/IHO OMNEpUpOBaTh MOHATHEM OCTAaTKa [0 MOAYNIO, 3alHiChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BHIIOTHATH apU(PMETHUECKUE ONEpaluu ¢ HUMH H
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

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

CBOOOJIHO ONEPUPOBATH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, MppalroOHAIbHbIE, MoKkasaTeJbHEbIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh peajibHble CHUTyalldd Ha S3bIKe alureOpbl, COCTaBIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMK (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

IPUMEHATh (QYHKIUHM I MOJCIHMPOBAHUS M HKCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

VCMOJIb30BaTh IPOM3BOJHYIO ISl HAXOXJCHUS HAWIY4YlIEero PEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
UHTErpaj, HaXOJWTh IEepBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMI W BBIYHUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Kosau4vecTBO 4acoB
Ne HanmeHnoBaHue pa3aesioB U TeM K DJiIeKTpoHHbIE (HH(PPOBBIE) Buapbl aeAatTenbHOCTM 06yualoLwmxca ¢
OHTPOJIbHBIE . o
n/n NPorpamMmbIl Bcero P o0pa3oBaTejibHbIE PeCypChI y4étom paboueii nporpammbl
padoThI
BOCNUTAHUA
. CrocoOHOCTH K 3MOIIMOHATBHOMY U
MHOXeCTBO ACHCTBUTEIBHBIX
ACTETUYECKOMY BOCTIPUSITUIO
yrcen. MHOTO4JIEHBL. 5
) MaTeMaTHYeCKUX 0OBEKTOB, 33124
1 PanuoHanbHbIe YypaBHEHUS U 24 1 https://resh.edu.ru/subject/51/10/ . . ’
. pelIeHu , pacCyXICHUI; YMEHUIO
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
. BHUICTh MaTEeMaTHUICCKHEC
ypaBHEHUN
3aKOHOMEPHOCTH B UCKYCCTBE.
Junaktrueckas urpa, Ha Pa3BUTHE
COIMAITPHBIX HABBIKOB, BKIIOUAFOIITUX
Oyuximn u rpadpuku. CrerneHHas . CcoCcoOHOCTh BLICTPAUBATD
2 i pad 12 1 https://resh.edu.ru/subject/51/10/ P
(YHKIIUS C [IEeTBIM TIOKa3aTeeM OTHOIIICHHUSI C IPYTUMHU JTIOJBMU,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U
paspemaTh KOH(OIUKTHI
ApubmMeTnueckuii KOpeHb N-0i OpueHTanusa Ha NPUMEHECHHUE
3 crenenu. UppanuoHanbHbIe 15 1 https://resh.edu.ru/subject/51/10/ | MaTeMaTHYECKUX 3HAHUU IS
ypaBHEHUS perieHus 3auad B 00IacTi
4 HokasareneHas dyniuu. 10 1 https://resh.edu.ru/subject/51/10/ COXPAHHOCTH OKDYKAIOUEH cpeaEl,
TTokazaTebHBIC YpaBHEHUSA ps: ' ' | IJIAaHUPOBAHUS TOCTYIIKOB U OLICHKH
HX BO3MOYHBIX TIOCJICICTBHMA JIJIsI
OKpY)KaroIlen cpeJibl; 0CO3HAHUEM
Jlorapudpmuueckas KITHSL. .
5 1 pucd PyH 18 1 https://resh.edu.ru/subject/51/10/ | T7100AILHOTO Xapakrepa
OrapiMHUIECKHe YpaBHEHNA HKOJIOTHUECKUX MPOOIEM U IyTel UX
perieHusl.
TpuroHOMeTpHYECKUE BBIPAKECHUS ) [IposBieHue HHTEpECa K MPOIILIOM
6 P P P 22 1 https://resh.edu.ru/subject/51/10/ P P P y

U YpaBHEHUS

Y HACTOSIIIEMY POCCUMCKOU




MaTEeMAaTHUKH, IIEHHOCTHBIM
OTHOILIEHUEM K JIOCTUKEHUSIM
POCCHICKHX MAaTEMATUKOB U
POCCHIICKON MAaTeMaTUYECKOMN
IIKOJIbI, K UCTIOJIBb30BAHUIO ITHX
JTOCTHKEHHUH B APYTUX HayKax U
MIPHUKIIATHBIX Cepax.

TlocnenoBarenbHOCTH U
MIPOTPECCUU

10

https://resh.edu.ru/subject/51/10/

HenpepsiBHbIC pyHKIIHH.
[IpousBoaHas

20

https://resh.edu.ru/subject/51/10/

I'0OTOBHOCTH K IEMUCTBHSIM B
YCIIOBUSAX HEOTPEICTICHHOCTH,
MTOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3
MPAKTHIECKYIO JCSITETLHOCTD, B TOM
YHUCIIe YMEHUE YIUTHCS y APYTUX
JoJIeH, TPHUOOpETaTh B COBMECTHOM
JIEATEIbHOCTH HOBBIE 3HAHUS,
HaBBIKH 1 KOMIICTEHI[UH U3 OIBITa
JIPYruX; HEOOXOIUMOCTH B
(GhopMUPOBAHUH HOBBIX 3HAHUM, B
TOM YHCIe GOPMYIUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI 00 00BEKTAX U
SIBJICHUSIX, B TOM YHCJIC paHee He
W3BECTHBIX, 0CO3HABATh ACHHUIIUTHI
COOCTBEHHBIX 3HAHHH U
KOMIICTCHTHOCTEH, TIJIaHUPOBATh
CBOE Pa3BUTHE; CIIOCOOHOCTH
OCO3HaBaTh CTPECCOBYIO CUTYAIHIO,
BOCIIPUHUMATH CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOIIMIA
KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE PEIICHUS U ACHCTBHUS,
dbopMynupOBaTh U OLICHUBATH PUCKHU




U TIOCJIEICTBUSA, (POPMHUPOBATH OTIBIT.

[ToBTOpenue, o6o0IICHNE,
cucTeMaTu3anys 3HaHu|

['0TOBHOCTH K BBITIOJTHEHHIO
00s13aHHOCTEN IpaklaHUHA U
peaiM3aluu ero npas,
NPEJCTABICHUEM O MAaTEMaTHUECKUX
OCHOBaX (yHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYP, SBICHUH,
IpoLeayp rpa’kJaHCKOTo 00IIecTBa
(BBIOOpBI, OIIPOCHI U TIP.);
TOTOBHOCTBIO K 00CYXKICHHUIO
TUYECKHUX MPOOIEM, CBI3aHHBIX C
NPaKTUIECKUM MTPUMEHEHHEM
JIOCTHKEHUN HAYKH, OCO3HAHUEM
BaXHOCTH MOPAJIBHO- STHYECKHIX
MPUHIUTIOB B ACATEIBHOCTH
YUYEHOTO.

OBIIEE KOJIJMYECTBO YACOB I1O

I[TPOTPAMME

136

10




11 KJIACC

Ne
n/n

HaumeHnoBanue pa3esioB U TeM
NPOrpaMMblI

KoaudecTBO 4acoB

Bcero

KoHTpoJbHBIE
padoThI

duexkTpoHHbIe (U poBbIE)
o0pa3oBaTe/bHbIE pecypchl

Buabl nesitenbHOCTH
o0yuariuxcsi ¢
yuéToM padoueil nporpaMmMsl
BOCIIUTAHUS

Uccnenoanue hyHKINM ¢
MOMOIIBIO TPOU3BOIHOM

22

https://resh.edu.ru/subject/51/11/

OpI/ICHTaHI/IH Ha IPpUMCHCHUC
MaTeMaTUYeCKNX 3HaAHUH JIIsA
penieHus 3aa4y B 00JIacTi
COXpPaHHOCTH OKPY)KAIOIIEH Cpelibl,
IIJIAaHUPOBAHUS MTOCTYIIKOB U OLICHKU
HUX BO3MOXHBIX HOCJ'IGI[CTBI/Iﬁ JJIsL
OKpYIKaroIIeH Cpebl; 0CO3HAHNEM
rJ100abHOTO XapakTepa
HKOJIOTMUYECKUX NMPOOIIEM U ITyTel uX
pelIeHus.

[TepBooOpa3zHas 1 UHTETpaAT

12

https://resh.edu.ru/subject/51/11/

JlunakTrdeckas urpa Ha pa3BUTHE
COIMAJIBHBIX HABBLIKOB,
BKJIFOUAIOIIHX CIIOCOOHOCTH
BBICTPanWBaTh OTHOIICHHUS C APYTrUMHU
JIIOZIbMH, 3a00TUTHCS, TTPOSIBIIATH
HWHTEPEC U pa3peniaTb KOH(MIUKTHI.

I'paduku TpUroHOMETPUYECKHUX
¢byskuuii. TpuroHomerpuueckue
HEpaBEHCTBA

14

https://resh.edu.ru/subject/51/11/

OpueHTanus B A€ATEIBHOCTH HA
COBPEMEHHYIO CUCTEMY HayUHBIX
npecTaBiIeHui 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS
4eJioBeKa, IpUpoabl U 00IIeCTBa,
MOHMMaHHEM MaTeMaTHYeCKOM
HayKU Kak cepbl YeI0OBEUECKOM
JESATEIIBHOCTH, ITAIlOB €€ Pa3BUTHS U
3HAYMMOCTH ISl pa3BUTHUS




UBUJIA3AIMN; OBJIAJICHUEM SI3BIKOM
MaTeMaTHKH U MaTeMaTHYeCKOMN
KYJIbTYpOH KaK CPEJICTBOM IMO3HAHUS
MHpa; OBJIAJACHUEM IPOCTEUIIIMMU
HaBBIKAMM UCCJIC0BATEILCKOM

HppaumonanbHble, NOKa3aTeIbHbIE
1 jorapudMuyecKkiue HepaBeHCTBA

24

https://resh.edu.ru/subject/51/11/

VYcraHOBKA HAa aKTUBHOE Y4acTHE B
peLIeHIH MPAKTUYECKUX 33124
MaTeMaTHYeCKOI HaIpaBJIeHHOCTH,
OCO3HaHHEM BaKHOCTH
MaTeMaTH4eCcKOro oOpa3oBaHUs Ha
NPOTSDKEHUH BCEH JKU3HU JUTS
YCHENTHOW MpoheCcCuOHATHHOU
NEeSITETHHOCTH U Pa3BUTHEM
HEOOXOIMMBIX YMEHUH; 0CO3HAHHBIM
BBIOOPOM U TIOCTPOEHUEM
WH/IMBUYaJIbHOHM TPaeKTOpUU
00pa30BaHus U KU3HEHHBIX IJIAHOB
C Y4E€TOM JIMYHBIX HHTEPECOB U
00IIIeCTBEHHBIX TOTPEOHOCTEH.

KowmriexcHble uncia
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HaTypaJ'ILHBIC H OCJIbIC YHClia

10

https://resh.edu.ru/subject/51/11/

OpueHranus B JeSITEIbHOCTH HA
COBPEMEHHYIO CHCTEMY Hay4HbIX
MpeJICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS
4yenoBeKa, MPUPOIbl U 0OIIeCTBa,
MOHMMAaHHEM MaTeMaTH4eCKON
HAYKH Kak cepbl 4eT0BeUeCKOn
JESITeIbHOCTH, STArlOB €€ Pa3BUTHS U
3HAYUMOCTH IS Pa3BUTHUS
[UBUITU3AIUH; OBIIAJICHUEM SI3BIKOM
MaTEeMaTHKU U MaTeMaTHYeCKOM
KYJIbTYpOH KaK CpPEJICTBOM MO3HAHUS




MHpa; OBJIAJACHUEM IPOCTEUILIMMU
HaBBIKAMHM HCCIIEI0BATEIbLCKOM

Cucrembl paliMoHalbHbIX,
MppaIMOHAIBHBIX TOKA3aTEIbHBIX
1 JIOTapu(PMUIECKUX YpaBHEHHHA

12

https://resh.edu.ru/subject/51/11/

3anauu ¢ napameTpaMmu

16

https://resh.edu.ru/subject/51/11/

Jnanor, BKIIFOYAIOIUM CTPEMIIEHUE
K JOCTHKCHHIO LCJIN U YCIICXY,
WHUIUATUBHOCTb, OIITUMU3M,
YMCHUC Ilef/'ICTBOBaTI), HUCXoas1 N3
CBOMX BO3MOKHOCTEH.

[ToBTOpenue, o600IICHNE,
cucTeMaTu3anys 3HaHu|

16

https://resh.edu.ru/subject/51/11/

VYcraHOBKA HAa aKTUBHOE Y4acTHE B
pelIeHNH MPAKTUIECKUX 33124
MaTeMaTHYeCKOI HaNpaBJIeHHOCTH,
OCO3HAaHHEM BaXHOCTH
MaTeMaTH4eCcKoro oOpa3oBaHUs Ha
MPOTSHKECHUH BCEH KU3HU JJIS
YCHENTHOW MpodecCuOHATHHOU
JESATSIILHOCTH U Pa3BUTHEM
HEOOXOIUMBIX YMEHUI; 0CO3HAHHBIM
BBIOOPOM U TIOCTPOEHUEM
MHAUBUAYaAIbHON TPAEKTOPUU
00pa3oBaHus U )KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U
00IIIeCTBEHHBIX TOTPEOHOCTEH.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136
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Y4eOnsiii npeamer «I'eomerpusi. Yriy0jeHHbI YPOBEHDb)
st ooygaromuxcs 10 — 11 kmaccon

HOACHUTEJIBHAS 3AIINCKA

I'eomeTpus siBasieTcs oAHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3zoBaHusl, TaK KaKk 00eCrieYMBaeT BO3MOXKXHOCTh N3yUCHHUS JUCIUTIIINH €CTECTBEHHO-
HAy4YHOM HAMpaBJICHHOCTH M TNPEAMETOB TyMaHUTapHOro mwukia. [lockombky
JIOTUYECKOE MBIIUICHHE, (OPMUPYEMOE TPU WM3YyUYEHUHM OOYYaIOIIMMUCS MOHSATHIHHBIX
OCHOB T€OMETPUH, TPU JIOKA3ATEIHCTBE TEOPEM W MOCTPOCHUU IEMOYKU JIOTHUYECKUX
YTBEPKACHUNW TIPU PEIICHHWH TEeOMETPUYECKUX 3ajJa4, YMEHHE BBIIBUTaTh W
OMpoBepraTh TUMOTE3bl HEMOCPEJICTBEHHO HCIOIB3YIOTCS TMpH PEIICHUU 3a1a4y
€CTEeCTBEHHO-HAYYHOT'O IIMKJIa, B YACTHOCTH (PU3UUYECKUX 3a]1a4.

Ilenb ocBoeHus mporpamMmbl ydeOHOTO Kypca «l'eoMerpus» Ha yriyoJIEHHOM
YpPOBHE — pa3BUTHE HWHIWBHIYAJIbHBIX CIOCOOHOCTEH OOyYaroUIUXCs MPU H3YYCHUU
Tr€OMETPHH, KaK COCTaBJISIIOIIEH TTpeMeTHON obactu «MaremaTuka U HHPOpMaTHKA
gyepe3 oOecreueHrne BO3MOXKHOCTU MPUOOPETCHHUSI W MUCIOJb30BaHUsA Oojiee TiyOoKuX
r€OMETPUYECKUX 3HAHUU M IEUCTBUH, CIEIIU(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JIJIsI
YCHEITHOTO MPOodeCCHOHAILHOTO 00pa3oBaHUs, CBSI3aHHOTO C UCIOJH30BaHHUEM
MaTEeMAaTHKHU.

[IpuopuTeTHRIMU 3aayaMu  Kypca TE€OMETpUM Ha YIrIyOJIEHHOM YpOBHE,
PACHIUPSIOMIMMH U YCHIMBAIOIKUMHI KypC 0a30BOT0 YPOBHS, SIBJSIOTCS:

pacuIipeHne TMpeCTaBICHUs] O TEOMETPUM KaK YacTH MHPOBOW KYJIbTYphl H
dbopMupoBaHUE OCO3HAHHS B3aUMOCBS31 T€OMETPUH C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTypaxX KaK O BAKHEUIIINX
MaTeMAaTHYECKUX MOJCISIX, IMO3BOJIIIONIMX OMHMCHIBATh W H3y4YaTh pa3HBIC SBICHUS
OKPY’KAIOIIEro MHpa, 3HAHWE TMOHATHHHOTO ammapara 1o paszuaeny «CTepeoMeTpHs»
y4eOHOT'0 Kypca T€OMETPHUH;

dbopMHUpOBaHUE YMEHUS BIIAJIETh OCHOBHBIMHU TOHSATHUSMU O TPOCTPAHCTBEHHBIX
durypax @ WX OCHOBHBIMU CBOWCTBaMH, 3HaHHWE TeopeM, (HOpPMYT U YMEHHE HUX
MPUMEHSTh, YMEHHS JIOKa3blBaTh TEOPEMbl M HAXOJUTh HECTAHIAPTHBIE CIOCOOBI
pelieHus 3a1ay;

dbopMupoBaHUE YMEHUS PACIIO3HABATH HA YEPTEkKAX, MOJCISIX U B PEATbBHOM MHUPE
MHOTOTPAaHHUKH U Te€Ja BpalleHUs, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJICIIH;

dbopMHupOBaHUE TOHWMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO TIOCTPOCHUS
MaTeMaTU4YeCKuX Teopuid, (HOPMUPOBAHWE TOHWMAHHUS POJH AKCUOMATHKU TPHU
MIPOBEJICHUY PACCYKICHUM;

dbopMupOoBaHWE YMEHHS BIAIETh METOJAaMU JOKAa3aTeIbCTB H aJTOPUTMOB
pelIeHus, YMEHUS UX MNPUMEHSATh, MPOBOAUTH JOKA3aTeNIbHbIE PACCYXKIACHUS B XOJIE
pelIeHns CTEPEOMETPUYECKUX 3aJad M 3aJady C MPAKTHUYECKUM COJIepKaHUEM,
dbopMupoBaHuE TPEIACTABICHUS O HEOOXOJMMOCTH JOKa3aTeIbCTB MPU OOOCHOBAHUHU



MaTeMaTHYSCKUX YTBEPKICHUNW M POJIM aKCHMOMATHKHA B TPOBEICHUU IETyKTUBHBIX
pacCyKICHUM;

Pa3BHUTHE M COBEPIICHCTBOBAHNE MHTEIIEKTYAThHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
oOydJarommxcs, IO3HABATCILHONW  aKTUBHOCTH,  HCCIIENIOBAaTEIbCKUX  yYMCHHI,
KPUTUYHOCTH MBITIUICHUS, HHTEPECa K U3YUEHHUIO TEOMETPHH;

dopMupoBaHue (GYHKIIMOHATBHOW T'PAMOTHOCTH, PEICBAHTHOW T'€OMETPHHU:
YMCHHS pAcClO3HABaTh TIPOSBICHUS T'€OMETPUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEAIbHBIX JXU3HCHHBIX CHUTYAIlUSAX W TPH H3YYCHUU JPYTUX
y4eOHBIX MMPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOICTUPOBAHUS
peaNbHBIX CHUTYyallud, WCCIEAOBAaHUSA TIOCTPOCHHBIX MOJENICH, WHTEpIpeTaluu
TIOJTYYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEPKATCIIBHBIMU JIMHUSAMH yueOHOro Kypca «I'eomerpusi» B 10-11
Kinaccax sBIAIOTCH: «lIpsMble M IUIOCKOCTH B IMPOCTPAHCTBE», «MHOTOTPaHHUKW,
«Tena BpameHus», «BeKTOPbI W KOOPJAMHATBHI B MPOCTPAHCTBE», «JIBYOKCHHS B
TIPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TtpeGoBaHHE «YyMETh OIEPUPOBATH
TOHSITHSIMU», PEJICBAHTHBIMU I€OMETPUU Ha YriIyOlIEHHOM ypoBHE oOyueHus B 10-11
KJaccax, OTHOCHUTCS KO BCEM COJIEp)KaTeIbHBIM JIMHHSAM Y4eOHOro Kypca, a
(dbopMHUpOBaHUE JIOTHYCCKUX YMEHHH pacIpeesaeTCss He TOJIBKO MO COACPIKATSITLHBIM
JUHUSM, HO W 1o rojgaM oOyuenusi. ConepikaHue oOpa3oBaHHUsA, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yjibTaTaM  ocBoeHuss  @DexepanpHOil  paboyeil  mporpammel,
pacnpenenéHHbIM 10 TojgaM OOy4eHHMsI, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPHUHIMIMAIBGHBIM  BOMpocaM  oOydammuecs  0O0palaiuch
HEOJTHOKpPaTHO. JTO TMO3BOJSIET OPraHU30BaTh OBJAJCHHE T'€OMETPUUYECCKUMU
NOHSITHSIMU W HABBIKAMH TOCJEJAOBATEIbHO M TOCTYIATENIbHO, C COOJIOJCHHEM
NPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYaTh B OOIIYI0 CHCTEMY
TCOMETPUYECKUX TPECTABICHUN O00yUYaroIIuXcs, paciiupsis u yrayonss e€, oOpasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE IMO3BOJISCT:

co3gath  ycioBus  gans  auddepeHnmanuu  OOyYeHHs,  MOCTPOCHUS
WHIUBUIYATbHBIX 00pa30BaTEIbHBIX MPOrPaMM, OOECHEYHTh YriayOnEHHOE H3ydeHUE
TeOMETPHUH KaK COCTaBIAOINIEH yueOHOro mpeameTa «MaTemaTukay;

MOJIFCOTOBUTHh OOYYAIOIIUXCS K MPOJIOJDKCHHUIO M3YUYEHUS! MATEMATHKU C YYETOM
BBIOOpa Oynymer mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXKAY OOIUM H
npodeccoHaTbHBIM 00pa30BaHUEM.

Ha u3ydenne yuebHoro kypca «l'eomerpus» Ha yriryOJI€HHOM YpPOBHE OTBOJIUTCS
204 yaca: B 10 kiacce — 102 yvaca (3 vaca B Hegento), B 11 knacce — 102 yaca (3 yaca B
HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ CTEpeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBamomuecs mnpsmble. [Ipu3Haku cKpemmBaronimxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOICTBa NapajuIeIbHOTO MpPOeKTHpoBaHusA. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpa’jp, MapajuieNenune,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPIEHANKYIIPHOCTH MPSIMOM M IJIOCKOCTH, TeopemMa O MpsMOl

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB UM CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpsAMOYIOJbHBIM — NApajulesieNUIe]] ©W  €ro  CBOMCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHOM mupaMuibl. [IpaBuibHBIE MHOTOTPAaHHUKHU: NpaBWJIbHAS NpU3Ma H



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NIPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOU BEKTOpP, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOpOB. CBOWCTBA YMHOKEHUSI BEKTOpPA HA YHCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsI3p MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepudeckasi TOBEPXHOCTb, oOOpasyloniue TMmoBepxHocTeld. Tenma BpalieHHs:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. CumMmerpusi cepbl u
nrapa.

O6béMm. OcHoOBHBIE CcBoOWcTBAa 00BEMOB Tenm. Teopema 00 o00BEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CerMeHTa.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. Ilpu3ma, BImcaHHas B
MWINHAP, ONHCAaHHAs OKOJo mnwiauHapa. llepecedenwe cdepsl u Tmapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[logobue B mnpocTtpancTBe. OTHOIIEHHE OO0BEMOB, IIIOHIAZCH MOBEPXHOCTEN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO M MEPIEHAMKYISIPHO OCH), CEUEeHHS KOHyca (IMapaluieibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpaHcTtBe. Omepanuu Haj —BeKkTopamMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3azay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanus nomodus. [Ipsmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YyJaIOIIEeTrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMHU B COOTBETCTBHHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKON MaTEMAaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO0 MOBEICHHUS, CBA3AHHOIO C IMPAKTHUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajia4, PEIIeHU, pacCyACHUH, BOCIIPUUMYHBOCTD
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTU TPYJIOIIOOUs, HHTEpEC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoOMy  OOpa3oBaHHUIO |



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-2KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHON M COIMATBLHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY’KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHA W 3HAYMMOCTH JUIS Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAIbHbIE YUeOHbIE 1eiiCTBUA

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS NIl 0000IIEHHS M CPABHEHUSI, KPUTEPUH MPOBOAMMOTO aHAIIN34;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbHIOMpaTh HauboJee MOAXOMAIMM C  y4€ToM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IIPOLIECCAMH;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSAX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3IMYHBIX BHUAOB U
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1elicTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI II0 CYIIECTBY OOCYXXIAeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nayanora, oOHapyXHMBaTh Pa3jIuyHde U CXOJICTBO IMO3HUIIUM, B KOPpPEeKTHOU (dopMme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHﬂ
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIA HHTEJVICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WIIM HEJOCTHXKCHUSI Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
JEATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacrpeneisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TIOHSATHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHbBIE BHJbl MHOTIOI'PAHHHUKOB (TpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajiebHoe, LEHTPAJIbHOE U OpPTOTrOHAJIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOIOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIIEHUH MATEMAaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npoOJIeMBbl, MOJEIUPOBATh pEANbHBIC CUTyallMl Ha S3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTIEPUPOBATH MOHATUSMHU, CBI3AHHBIMU C TE€JIAMU BPAICHUS: [IWJIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHHKOB M TEJ BpallleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L€JI0M, HAa TPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METOA P PEIICHUHU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus MOI00Ms;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJAbl IOCTPOCHMSI CEYEHUH: METOJ CJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/I1aHbl B SIBHOW U HESIBHOU (opme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

MPUMEHATh  TOJIyYCHHbIE  3HAaHUA HA  NPAKTUKE:  CpPaBHUBAT,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTYyallUM Ha SI3bIKE T€OMETPUM, MCCIEIOBATH IOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposrbie) Bugbl geAatenbHOCTU obyyalowmxca ¢
KoHTpoJbHbIE .. o
n/n NMPOrpamMmmbl Bcero 6 o0pa3zoBaTre/ibHbIE yuétom paboueli nporpammbl
a00ThI
p pecypcbl BOCNUTaAHUA
OpueHTanus B 1eATeIHOCTH Ha
COBPEMEHHYIO CHCTEMY HAaY4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS
YeJIoBeKa, IPUPOIBI U 0OIIIECTBa,
IMOHHMAaHHUEM MaTeMaTHIeCKOI
FeomeTpma - 10 Knacc - .
. HayKH Kak cepbl 4eJTOBEYECKOM
Poccuinckan
Brenenue B crepeoMeTpuio 23 1 NI TETLHOCTH, ITAIOB €€ Pa3BUTHS
3/1EKTPOHHAsA LIKOA
Y 3HAYUMOCTH JIJIs1 pa3BUTHS
(resh.edu.ru)
[IUBUIIN3AIIAN; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKHA U MaTeMaTH4eCKOI
KYJIbTYpPOH Kak ,CpeICTBOM
MO3HAHUSI MUPA; OBJIAJICHUEM
MPOCTEUIIUMU HAaBbIKAMHU
HCCIIeI0OBATEIILCKON NeITEILHOCTH.
Feometpuma - 10 knacc - POopMUPOBAHUE Y yUAIIUXCS
B3anmHoe pacrosioxxeHue 6 1 Poccuiickas MHTEJUIEKTYaJIbHOW YECTHOCTH U
MPSMBIX B IPOCTPAHCTBE 3/1eKTPOHHasA WKona 00BEKTUBHOCTH, CIIOCOOHOCTH K
(resh.edu.ru) IPEOJIOJIEHUIO MBICIHUTETLHBIX
lFeomeTtpma - 10 knacc - CTEPEOTHUIIOB, BBITCKAIOIIUX U3
[TapannensHOCTH NPSMBIX U .
B 8 Poccuiickas OOBIZICHHOTO OITBITA.
IJIOCKOCTEMN B IMPOCTPAHCTBE
3/1EKTPOHHAA LWKONA




(resh.edu.ru)

[lepneHUKyYISIPHOCTD NPSAMBIX U

[eomeTpuna - 10 Knacc -
Poccuiickan

Pa3Butue nnrepeca k
MaTeMaTU4eCKOMY TBOPYECTBY U

25
IIJIOCKOCTCHU B IMMTPOCTPAHCTBEC 3/IeKTPOHHaA WKoa MaTEeEMaTHYECKIUX CIIOCOOHOCTEN
(resh.edu.ru)
Freometpus - 10 knacc - ®opMUPOBAHHUE KAYECTB
Poccuitckas MBIIICHUS, HEOOXOJUMBIX JIJIST
VYTbl 1 paccTOSTHUS 16
3/IeKTPOHHaA WKoNa ajlanTaluy B COBPEMEHHOM
(resh.edu.ru) nH(pOpMaIMOHHOM OOIIIECTBE.
Bocnuranue kauecTB TUYHOCTH,
FeomeTpma - 10 Knacc -
. 00ecTeunBaroNuX CONUATBLHYIO
Poccuinckan
MHororpaHHUKH 7 MOOMIILHOCTb, CHOCOOHOCTh
3/1EKTPOHHAsA LIKOA
MPUHUMATH CAMOCTOSITEIHHBIC
(resh.edu.ru)
pelIeHus.
reometpms - 10 knacc - dopMHUpPOBaAHHUE KAYECTB
Poccuitckas MBIIIIJICHNSI, HCOOXOUMBIX JIJIST
BekTops! B mpocTpaHcTBe 12
3/1eKTPOHHasA WKona aJlanTaluy B COBPEMEHHOM
(resh.edu.ru) nH(pOpMaIMOHHOM OOIIECTBE.
I'oTOBHOCTB K JEUCTBUAM B
YCJIOBUSIX HEOTIPEICIICHHOCTH,
MOBBILICHUIO YPOBHS CBOECH
KOMITETEHTHOCTH 4epe3
FeomeTpuna - 10 Knacc -
. MPaKTUYECKYIO JI€ATEIbHOCTD, B
[ToBTOpEHUE, 0000IICHNE 1 Poccuiickas
5 TOM YHCJIE YMEHUE YUUTHCS Y

CHUCTECMAaTHU3alusia 3HAHHUH

3/1eKTPOHHAsA WK
(resh.edu.ru)

JIpYTUX JIIo/IeHd, TpuoOpeTaTh B
COBMECTHOH AEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 OTIbITA APYIHX;
HE00X0AMMOCTh B (POPMHUPOBAHUU




HOBBIX 3HAHUH, B TOM YHCIIE
dbopMyITUpOBaTh UJIEH, TIOHSTHS,
TUNOTE3bI 00 00BEKTaX U SABJICHUSIX,
B TOM YHUCJIC paHEEe HEU3BECTHBIX,
0CO3HABATh JICPHUIIUTHI
COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEH, IIIaHUPOBATH
CBOE Pa3BUTHE; CIIOCOOHOCTH
0CO3HABaTh CTPECCOBYIO CUTYAIIHIO,
BOCITPHHUMATH CTPECCOBYIO
CUTYAITHIO KaK BBI30B, TPEOYIOIIHIA
KOHTPMeEp, KOPPEKTUPOBATH
MIPUHUMAEMbIE PEIICHHS |
JIeHCTBUS, (OPMYITUPOBATH U
OIICHUBATh PUCKHU U MOCIEICTBUSA,
(GhopMUPOBATH OIIBIT.

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KVIACC

KounyecTBo yacos DJIeKTPOHHBbIE
Buabl gesitesibHOCTH
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
KouTtpoJbHble o0yuaruuxcsi ¢
n/n NPorpamMmbl Bcero o0pa3zoBaTte/ibHbIE . .
padoThI yuéToM padoueil nporpaMmMsl
ecypchbl
pPecyp BOCIIUTAHUS
[eomeTpuna - 11 Knacc -
Poccuiickas
1 AHanuTndeckas reoMeTpus 15 1
3NEKTPOHHAA
wKona (resh.edu.ru)
feomeTpuma - 11 knacc -
9 [ToBTOpEeHUE, 0600IIEHNE 1 15 1 Poccuitckas
CHUCTEMaTH3aIus 3HAHUH 3/IEKTPOHHaA
wkona (resh.edu.ru)
reometpus - 11 knacc- | Pa3BuTHE JOTHYECKOTO U
n Poccuiickas MIPAKTUYECKOTO MBIIUICHUS
3 OO6BEM MHOTOIPaHHHKA 17 1 P ’
3NIEKTPOHHaA KYJIBTYpPbI pe4H, ClIOCOOHOCTH K
wkona (resh.edu.ru) YMCTBEHHOMY 3KCIIEPUMEHTY.
Freometpusa - 11 knacc- |  OpueHTaLMs HA IPUMEHEHUE
Poccuiickas MaTeMaTHUYECKUX 3HAaHUH IS
4 Tena Bpamenus 24 1 a
3NIEKTPOHHaA pelieHus 3a1a4 B 00J1acTu
wkona (resh.edu.ru) COXPAHHOCTH OKPYXKAIOILICH Cpe/Ibl,
IJJAHUPOBAHUS NMOCTYIIKOB M OLIEHKH
FeomeTtpusa - 11 knacc- |  MX BO3MOKHBIX ITOCJIEICTBUI s
5 [Inomanu noBepxHOCTU U 9 1 Poccuiickas OKPYKaIOILEeH Cpe/ibl; 0COZHAHUEM
00BEMBI KPYTJIBIX TEJ 3/IEKTPOHHAA r100aJbHOTO XapakTepa
wkona (resh.edu.ru) HKOJIOTHUECKUX MPOOIIEM U ImyTen
UX peUICHUsI.
6 JIBr>KeHUS 5 1 reometpus - 11 knacc- | ['OTOBHOCTH K JEHCTBUSAM B




Poccuiickan
3N1E€KTPOHHaA
wKona (resh.edu.ru)

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTU3aIys 3HaHUH

17

FeomeTpuna - 11 Knacc -
Poccuinckan
3N1eKTPOHHasn

wkona (resh.edu.ru)

YCIIOBUSIX HEOTIPEJCICHHOCTH,
ITOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3
MIPAKTUYECKYIO JIeATEIbHOCTD, B
TOM YHCJIC YMEHUE YUUTHCS Y
JpYTUX JIIoJied, IpuodpeTaTh B
COBMECTHOM JI€STEIbHOCTU

HOBBIC 3HAHHUS, HABBIKH H
KOMITETEHIINH U3 OTBITA APYTHUX;
HE00X0IUMOCTh B (POPMHUPOBAHUH
HOBBIX 3HAHUH, B TOM YHCJIC
bopMyIMpOBaTh UACH, TIOHATHS,
THIOTE35I 00 00BEKTAX U ABJICHHUIX,
B TOM YHCJI€ paHee HEU3BECTHBIX,
0CO3HaBaTh Ne(PUIINTHI COOCTBEHHBIX
3HAHUU U

KOMIIETEHTHOCTEH, TIJIaHUPOBATH
CBOE Pa3BUTHE; CIIOCOOHOCTH
0CO3HABaTh CTPECCOBYIO CUTYAIIHIO,
BOCIIPUHUMATBH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOMIUMA
KOHTpMEp, KOPPEKTHUPOBATH
MIPUHUMAEMBbIE PEIICHUS U
neicTBus, GopMyIHUpOBaTh U
OIIEHUBATh PUCKH M MOCICACTBUSA,
(GhopMUPOBAThH OIIBIT.

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




Y4eOHbIl npeamer «BeposiTHOCTL M CTATHCTHKA. YT1y0/JICHHBIN YPOBEHDb)
st ooywaromuxcs 10-11 kiaccos

HOACHUTEJIBHAS 3AIINCKA

VY4eOHbiii Kypc «BeposiTHOCTH M cTaTUCTHKa» YIIIyOJNEHHOIO YpPOBHS SBJISETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriayOoJ€éHHOro ypoBHS Ha
ypOBHE cpeaHero olmiero oOpa3oBaHusA. YYEOHBIM Kypc TpeAHa3HAuYeH IS
(dopMupoBaHUs Yy 00YUYaAIOIIKUXCS CTATUCTUYECKON KYJIbTYpbl U TOHUMAHUS POJIK TEOPUU
BEPOSITHOCTEN KaK MaTeMaTHYE€CKOr0 MHCTPYMEHTA JJIsl U3yYEHUsl CIIy4alHbIX COOBITHH,
BEeIMUYMH U TmpoueccoB. Ilpu wu3yueHum Kypca oOoramaroTcs NpeCcTaBICHUs
oOy4Jaromuxcs 0 METO/Iax HUCCIAEAOBAHMS M3MEHUYMBOIO MHUpPA, PAa3BUBAECTCS MOHMMAaHUE
3HAYMMOCTH ¥ OOIIHOCTH MaTEeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEMJIEMOMU
YaCTU COBPEMEHHOI'O €CTECTBEHHO-HAYUYHOI'O MUPOBO33PEHHUSI.

Copeprxanue y4eOHOrO Kypca HalpaBJIeHO Ha 3aKpEIUIeHHE 3HAaHWM, MOJYyYEeHHBIX
OpU M3Y4YEeHUM Kypca Ha ypOBHE OCHOBHOIo oOmiero oOpa3oBaHHs, U HAa DPa3BUTHE
NPEJICTaBIICHUN O CIIy4alHBIX BEJIMYMHAX M B3aMMOCBS3SX MEXKIYy HHMU Ha Ba)KHBIX
npuMepax, CHKEThl KOTOPBIX MOYEPNHYTHI M3 OKpyXKaroulero mupa. B pesynprare y
oOy4aromuxcs T0KHO cPOPMUPOBATHCS MPEACTABICHUE O Hanbosee ynoTpeOuTeIbHbIX
M Oo0mMX  MaTeMaTHMYeCKHX  MOJIENSAX,  HUCHOJb3yeMbIX  JUIsl  ONUCAHUS
AHTPOMOMETPUUYECKHUX U JIeMOrpaQUUeCcKuX BEIUYHH, MOTPEITHOCTEN B pa3IMuHbIe pojia
U3MEpPEHUsAX, JUIMTENBHOCTH  O€30TKa3HOM  palOThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTUK MAaCCOBBIX SIBJICHUH M MPOIECCOB B OOIIECTBE. YUEOHBIN KypC SIBISETCS
0a30i1 UIsI  OCBOCGHHSI  BEpPOSITHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEUUAIMUCTaM HE TOJIBKO HWH)XEHEPHBIX CIIEHHAIBHOCTEW, HO TaKK€ COIMAIbHBIX U
MICUXOJOTUYECKUX, TMOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIHHOU
Mepe UCIOJB3YIOT anmapar aHaiu3a OONbIIUX AaHHBIX. LleHTpanbHyI0 4acTh y4eOHOTO
Kypca 3aHUMaeT OOCyXJCHHE 3aKOHa OOJBIIMX 4YHceNl — (PYyHIaMEHTAIBHOTO 3aKOHA
IPUPOJIBI, UMEIOIIEr0 MaTeMaTHYECKYI0 (popmManu3anuio.

B cooTBeTcTBMM C yKa3aHHBIMH LEIIMH B CTPYKType Y4eOHOro Kypca
«BeposITHOCTP M CTaTUCTUKa» Ha YIIyOJIEHHOM YpOBHE BBIJCIECHB OCHOBHBIE
conepkarenbuble JuHUM: «CiyuyaiiHbie COOBITHS W BeposiTHocTH» U «CiydaiiHble
BEJINYMHBI U 3aKOH OOJIBLINX YHCEID.

[ToMrMO OCHOBHBIX JIMHUHM B y4eOHBIM KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHH IpadoB
U TEOPUHM MHOXXECTB, HEOOXOJMMBIE JJIs MMOJHOLIEHHOIO OCBOECHHS MaTepHualia JaHHOIO
y4eOHOr0 Kypca U CMEXHBIX MaTEMaTHUECKUX YUYEOHBIX KYPCOB.

Conepxanne nuHuU «CiydaiiHble COOBITUSI U BEPOSTHOCTHY CIYXKUT OCHOBOM IS
(GopMupoBaHUs NPEACTABICHUI O pacHpeeNeHUH BEPOSITHOCTEH MeXAy 3HAaYeHUSAMH
CIIy4allHbIX BEJWYMH. BaXHylo 4YacTb B 3TOM COAEPKATEIBbHOW JIMHUM 3aHUMACT
U3YYEHUE TI'E€OMETPUUYECKOIO0 M OMHOMMAJIBHOIO PACIpPENENICHU M 3HAKOMCTBO C HX
HEMPEPHIBHBIMU aHAJIOTaMU — MIOKA3aTEIbHBIM U HOPMaJIbHBIM pacpeIeICHUSIMU.



Tembl, cCcBs3aHHBIE C  HENPEPBHIBHBIMU  CIyYalHBIMH  BEIMYMHAMH U
pacmpeieieHus MU, aKIEHTHPYIOT BHUMaHHE OOYYArOIIMXCs Ha OMUCAHWHM U W3YYCHHUU
CIIy4ailHbIX SBJICHMM C TIOMOILIBIO HeNpepbIBHBIX (GyHKUUA. OCHOBHOE BHUMAaHUE
yIemseTcs MOKa3aTeIbHOMY U HOPMAJIbHOMY paclpeaeICHUsIM.

B y4ueOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIIBHOE U3YUCHUE CBS3U MEXKIY
ClyYalHBIMH BEJIMYMHAMU W OINHKCAaHUE OTOW CBSI3M C TOMOMIbIO Kod(duireHTta
KOPPEJSAIMU ¥ €r0 BRIOOPOYHOTO aHalora. DTU 3JEMEHTHI COICPKaHUS Pa3BUBAIOT TEMY
«/lmarpammbl paccerBaHMs», U3YYCHHYIO Ha YPOBHE OCHOBHOTO 00IIIEero oOpazoBaHus, U
BO MHOTOM OIHPAIOTCS HA CBEJICHUS U3 KYPCOB alreOpbl U TEOMETPHH.

Emé omuH sneMeHT cojiepraHusl, KOTOPBIM MpeiaraeTcsi Ha O3HAKOMUTEIHHOM
YPOBHE — MOCIEJOBATEILHOCTh CIIy9alHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIOIIUX B
enuHUIly BpeMeHH. O3HAKOMIIGHHE C PaclpeieIeHUeM BEPOSATHOCTEH KOMMYECTBA TAKUX
COOBITUH HOCHUT PAa3BUBAIOIIUI XapakTep W SABISETCS AaKTyaldbHBIM IS OyIyIIux
aOUTypUEeHTOB, TOCTYMAIOIMIMX HAa  y4eOHbIe  CHEIHaTbHOCTH, CBSI3aHHBIE C
OOIIIECTBEHHBIMH HayKaMH, TICUXOJIOTHEH U YIIPaBJICHUEM.

Ha w3ydenue ydeOHOro kypca «BeposSiTHOCTh W CTaTHCTHKA» Ha YIIyOJICHHOM
ypoBHe oTBoauTCs 68 yaco: B 10 kimacce — 34 yaca (1 gac B Hegento), B 11 kimacce — 34
gaca (1 gac B He/1eJ10).



COIEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cesassbiii rpad, mytu B rpade: nukisl v nenu. CreneHb (BaJlGHTHOCTD)
BepiuHbL. ['padsl Ha muiockocTu. JlepeBbs.

CnyualiHple AKCIIEPUMEHTHI (ONBITHI) W CIy4yallHblE COOBITHSA. JIeMEHTapHbIE
coobiTus  (ucxonpl). BeposiTHOCTH ciiyyailHOro coObITUs. bBIM30CTH 4YAaCTOTHI U
BEPOSITHOCTU COObITUM. CiydallHble OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu Hajx COOBITUSIMU: TepecedeHue, OObeAMHEHHE, MPOTHBOIOJIOKHbIE
coObITHs. Juarpammel Ditepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass  BEPOATHOCTb. YMHOMKEHUE BEPOSTHOCTEH. [lepeBo  ciryyallHOro
skcriepuMenTa. @opmyna nonHOM BepoAaTHocTH. Popmyna baneca. HeszaBucumbie
COOBITHS.

bunapHblii ciy4ailHbIi ONBIT (MCHBITAHUE), YClEX U Heynaya. HeszaBucumblie
ucnbiTanusa. Cepusi HE3aBUCUMBIX HMCHBITaHUN 10 mepBoro ycrnexa. llepecrtaHoBku u
daktopuan. Yucno coueranuii. Tpeyronpauk [lackans. ®opmyna 6mHomMa HeroToHA.

Cepusi He3zaBUCHMBIX HcTbITaHUN bepHymnu. CiydailHbli BbIOOpD M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposaTHOcTel. J(narpaMma pacrpeneneHusl.
Onepauuu Haja cilydalHbIMM BeIMYMHAMU. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacnpeneneHul, B TOM YUCJIe TeOMETPUIECKoe U OMHOMHAIIBHOE.

11 KJIACC

CoBMecTHOE pacrnpeiesieHUue ABYX Cly4allHbIX BeanunH. He3aBucumble ciiydaliHbie
BEJINYMHBI.

Marematnueckoe OXHUAaHUE CiIydyailHOM BenuduHbl (pactnpeneneHusi). [Ipumepst
IPUMEHEHHS] MaTEMAaTHYECKOTO OXHMAAaHUs (CTpaxoBaHuUeE, jJorepes). MaremaTuueckoe
OXKHJaHWE OWHApHOW CIydyailHOW BeNIMYMHBL. MaTremMaTudeckoe O0XHUAAHUE CYMMBI
CIIy4ailHBIX BEIMYMH. MaTeMaTHYeCKOe OXKHUIAHHE TEOMETPUUIECKOr0 U OMHOMHUATIBLHOTO
pacnpeneeHun.

Jlucniepcus ¥ CTaHAAPTHOE OTKJIOHEHHUE CIyYallHOW BEIWYHUHBI (pacrpenesieHust).
Hucniepcus  OuHapHOW  ciayyallHOM — BelIMYMHBL. ~ MareMartuueckoe — OXKHIaHUE
MIPOU3BEICHUS U JUCIIEPCHUSI CYMMBl HE3aBHCUMBIX CIIy4YalHBIX BeNIWYMH. Jlucriepcus u
CTaHJAPTHOE OTKJIOHEHHWE OMHOMHUAJIBHOIO pacmpeaesneHus. Jucnepcuss U cTaHIapTHOE
OTKJIOHEHUE T€OMETPUUECKOT0 PACIPEICIICHUSI.

HepasenctBo YeoOniméBa. Teopema UYeOniméBa. Teopema bepHymiu. 3akoH
Oosbiux yucen. BeiOopouHblid MeTOn uccheqoBaHuil. BbIOOpOUYHBIE XapaKTEPUCTUKHU.
OueHrBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOUYHBIM JIaHHBIM. [IpoBepka mpocTermux
TUIIOTE3 C MTOMOILIBIO U3YYEHHBIX PACIPEICIICHUM.



HenpepsiBHble  ciaydanHble  BeauuuHbl. lIpumepbl. @yHKIUA  IUIOTHOCTH
BEPOSATHOCTU paclpeleseHns. PaBHOMEPHOE pacnpencsieHue U €ro CBOMCTBA. 3ajaud,
MIPUBOALIME K ITOKA3aTEIbHOMY PaclpeeIeHUI0. 3a1auu, IPUBOAAIINE K HOPMAJIbHOMY
pacnpeneneHuo. OyHKIUA IIOTHOCTH BEPOSATHOCTH IIOKA3ATEIBHOTO PaCIpeNesICHus,
(YHKIUS TIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pactpeneneHus. OyHKIMs MI0THOCTH
Y CBOMCTBAa HOPMAaJIbHOI'O PACIIPEACIICHHUS.

[locnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITUH. 3afaun, IPUBOJAIIUE K
pacnpenenenuro Ilyaccona.

KoBapuanus nByx ciayuyaiiHbix BenudyuH. Ko3pduuueHT nUHEHHONW KOppemsuuu.
CoBMecTHbIE HaOJIIOJIEHUS JIBYX BEIUMYHMH. BBIOOpOYHBIH KOI(PPUIMEHT KOppESLUU.
Paznuune Mexay JMHEWMHOW CBS3bK0 M MPUYUMHHO-CJIEJICTBEHHOW CBA3bIO. JIMHEWHasA
perpeccusi, MeTOJl HAMMEHbIIUX KBaJAPATOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUN 00YJaIOIIEeTOCsl KAK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1a4, PEIIeHU, pacCyKACHUH, BOCIIPUUMYHBOCTD
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOTIO0Us, HHTEpEC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa30BaHHIO M



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-2KOHOMUYECKUX MPOIIECCOB Ha COCTOSHUE MPUPOTHON M COIMATBLHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY’KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYUMOCTH JUIS Pa3BUTHUS [MBUIM3AINH, OBJIAJCHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/iIbHBbIC YHHBEPCAJIbHBbIC YYeOHbIE NeCTBUS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4€ToM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaAMHU, SIBICHUSIMU, MTPOLIECCAMH;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETHUPOBATh WH(OOPMAIMIO PA3TUYHBIX BHJIOB U
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIe YUeOHbIe AeiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN pe3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajora, oOHapY)KMBATh Pa3IMYMe W CXOJCTBO TMO3HUIIMHA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHus C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJIEKT:

BIAJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaK  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOILECCOB, UX PE3yIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTKEHUST WM HEJIOCTH)KCHHSI PE3yJIbTaTOB JEATCILHOCTH, HAXOJUTh OLINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JeSTeNFHOCTH, TUIAHUPOBAaTh OpPTaHHM3AIMI0 COBMECTHOW paboThI, pacrpenemsTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBINOJHATH CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOU JEUCTBHUS C APYTUMHU YJI€HAaMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJHO OTEepUpOBaTh MOHATUSMU: Tpad, Tuiockwii Tpad, CBsA3HBIN Tpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, AJIEMEHTApHOE CIydailHOe COOBITHE (JIEMEHTapHBIM MUCXO[)
CIy4ailHOTO  OTBITA, HAXOJWTHh BEPOSITHOCTH COOBITHMA B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh ¥ (OPMYIUPOBATH COOBITHS: TIEPECEUCHNE, OOBETMHEHNE TaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIOJIB30BaTh JUArpaMMbl
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pELIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATH  NOHATUSAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBHUCHMbIE COOBITHS, JI€PEBO CIYy4YalHOTO S3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C TOMOLIBIO NIpaBUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHnn 3aay, onpeaessiTh HE3aBUCUMOCTb COOBITHH 10 (popmynie u
10 OpraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpPHBIE (OPMYJNIBI [JIsl TEPEYUCIICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSAMHU: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucniplTaHuE), ycliex M HeyJadya, He3aBUCHMbIE HCIBITAHMS, CEPHsl HCIBITAaHUH,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO ycrexa, B
CepuM UCTbITaHUN bepHy/HM, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEpPOATHOCTEH, JaMarpamMMma pachpejesieHus, OuHapHas cllydaiiHas BeJMYMHA,
reoMeTpuiecKkoe, OMHOMUAIBHOE pacipeiesieHue.

K xoniy 11 kinacca oOyJaromuiicst HAy9UTCS:

OIEpUPOBATh IMOHATUSMH: COBMECTHOE paCIpelelieHuEe [BYX CIy4YalHBIX
BEJIMYUH, UCIOJIB30BaTh TAOJUIy COBMECTHOIO paclpeeseHus JIByX CIydalHbIX
BEJIMYHMH JUISl BBIJCIICHUS pACIpENeNICHUsT KaXXKIOW BEIWYMHBI, OIPEACIICHHUS
HE3aBHCUMOCTH CIIyYaliHbIX BEJINUUH;

CBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMATHYECKOTO OXKUAAHUS CIIydalHOM
BEJIMYMHBI (paclpeesieHusl), IPUMEHATh CBOWCTBA MAaTEMaTH4YECKOIO OKHUIAHUS
OpU PELICHUH 3a/ay, BBIYUCIATH MAaTeMaTHYECKOe OXKUAAHWE OMHOMHUAIBHOTO U
re€OMETPUYECKOTO PACIIPECIICHHUI;

CBOOO/IHO ONEpPUPOBATh MOHATHUSMHU: TUCHEPCUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIIMYUHBI, IPUMEHATH CBOMCTBA JUCIEPCUU CIIYYaHHOW BEIWYWHBI
(pactipenenieHns) NMPU PELICHWH 3a/4ad, BBIYHCIATH JUCHEPCUI0 M CTaHAAPTHOE
OTKJIOHEHHE T'€OMETPUYECKOT0 U OMHOMUAIILHOTO paclpeieieHuil;

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU MO JTaHHOM BBHIOOPKE U OLIEHUBATh
XApAaKTEpPUCTUKN TE€HEpPaIbHOM COBOKYINHOCTH JaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBaTh BEPOSITHOCTH COOBITHIM M MPOBEPATH MPOCTEHUIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NOJIb3YSICh N3YYEHHBIMU PACTIPEICIICHUSIMU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaudecTBO 4acoB

Ne DJlIeKTpOoHHbIe (LM(pPpOoBbIe) 00pa3oBaTe/bHbIE
HanmeHnoBaHue pa3iesioB 4 TeM NPOrpaMMbI KoHnTpoJbHbIe
n/n Bcero pecypcbl
padoTsI
https://ptlab.mccme.ru/system/files/private/10_modul_1
1 DeMeHTHI Teopuu TpadoB 3 odf
5 CrnydaiiHble OTIBITHI, CITydaiiHbIe COOBITUS U 3 https://ptlab.mccme.ru/system/files/private/10_modul_2
BEPOSITHOCTH COOBITUI .pdf
Omnepanuu HaJ MHOKECTBAMH U COOLITHSIMH.
patl g . https://ptlab.mccme.ru/system/files/private/10_modul_3
3 Ciio’)keHre ¥ YMHOKEHUE BEPOSITHOCTE. 5 o
YcnoBHas BepossTHOCTh. HezaBucumbie COOBITHS P
https://ptlab.mccme.ru/system/files/private/10_modul_4
4 DneMeHTbl KOMOMHATOPUKU 4 1 o
-p
Cepun nocien0BaTEIbHBIX UCITBITAHUMN.
5 Ucnbitanus beprynnu. CrydaifHplii BRIOOD U3 5 https://ptlab.mccme.ru/vertical
KOHEYHON COBOKYMHOCTH
https://ptlab.mccme.ru/system/files/private/10_modul_7
6 CrnydaiiHple BEIMYUHBI U pacIipeaeICHUs 14 1 _sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.
pdf
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




11 KVIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM
n/n | mporpammer Beero Kontpoiabupie | JJIeKTPOHHBIE (1MdPOBLIE) 00pazoBaTeIbHbIE PECYPChI
padoTbI
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch
1 3aK0H OOJIBIITHUX YHCENT 5
.pdf
9 DJIeMEHTHI MaTeMaTHYECKOU 6 https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elem
CTATUCTUKU enty_matematicheskoy_statistiki.pdf
HenpepbiBHBIE CiyyaliHbIe
3 BEJIMYUHBI (pacrpeiesieHus), 4 https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluch
MMOKa3aTEIIbHOE U HOPMAJIBHOE aynye_velichiny_2.pdf
pacrnpeneneHus
4 Pacnpenenenne Ilyaccona 2 https://ptlab.mccme.ru/vertical
5 CBsl3b MY CIlySaHHbIMH 6 https://ptlab.mccme.ru/vertical
BEIMYMHAMH
5 O06o001IeHNE U CHCTEMAaTH3aLIHS 11 1 https://ptlab.mccme.ru/system/files/private/11_klass_modul_6_povt
3HAHHUH orenie.pdf
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