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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIIEIYIOIIME COJIepKAaTeIbHO-MEeTouYeckue nuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHMYeCKUX AWCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJETh peabHOM
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAUYECKas JUHHUS «YWcia W BBIYMCICHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHHUN, BKIIOYAIOMINX B CeOS MCIOJIb30BaHUE Pa3ITUIHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(METHUCCKUE OTEepaIiy, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmupyeTcst nmpeAcTaBIeHUE O €JUHCTBE MAaT€MaTUKU KaK HayKd U €€ poyu B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3aaad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:kaTelibHas JUHUS BKIIOYaeT B ce0s Takke (POPMUPOBAHHE YMEHUU
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga  MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  AJNTOPUTMHUYECKOIO H
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npennaraetr 3(QQEeKTUBHbIE HHCTPYMEHTBI JUIsl pELIEHUs MPAaKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3YUEHUs MaTepuaia. M3yueHue cTeneHHouH,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojep:kaTeabHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHUU
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAaHUIO aHATIOTHA.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduky  CIOXHBIX (YHKIWWA, OMPENeNsiTh WX HauOONbIINE W HAWMEHBIINE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIYy4llee pPEIICHHE B TMPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKM B HayKe, TEXHUKEe U HcKyccTBe. OOydaromuecs: y3HaIKT O



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

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX MpWIOXKeHUs B eauHoe 1enoe. [loaTomy BakHO JaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIEOBAHUE OMNpeeTEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHYECKOT'O MBIIIIJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEAOBAHMS D3TUX MOJENIed C TIOMOUIBIO armapaTta ajiredopbl U
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pEabHbIX  MPAaKTHYECKUX  3aJad  OoOydYaroluecs  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce N3YUEHUs BCeX TeM Y4eOHOro Kypca « Anredpa u Hadasa
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeuctBurenbHble uncna. PanvoHanbHble YW UPpalMOHAIBHBIE YHCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ 1uenbiM mnokaszateneMm. bunom Herlotona. Hcenonb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palnMOHAJbHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBLHBIM MTOKA3aTEIEM.

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

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

YpaBHeHUs U HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUsl. YPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEJIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHUS MOKa3aTEIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METO/bI peuieHus
norapu@MUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellleHne TPUroHOMETpUIECKUX YPABHEHH.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PeleHne NpuKIagHbIX 3a4ad C IOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHMe 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.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
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. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUU Ha TIPOMEXK YTKE.

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

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYPaJbHBIM [TOKA3aTEIIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajibHbIX IMIpPOLIECCaX U SIBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MaTeMaTHYECKOrO aHajlu3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. lIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMK (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, CJEICTBHE,
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
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3MUeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCKux HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHbBIX U JOTapU(PMUUECKUX YPABHEHHUI.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKUMM U TPaPUKH

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus 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 aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOonbllero M HAaMMEHBLIErO0  3HAYEHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. I[lepBoOOpazHbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

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

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMIAACH TUIOCKUX GUryp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
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(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JieHa  POCCHICKOro  OOIIecTBa,  MpeJCTaBlIeHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTWKEHHUUA B JIPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKd U JEATEIbHOCTBhIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHas (U3NUecKas aKTUBHOCTD), (DU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOPECCHOHATBLHOW  NESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, 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
Cpelbl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKU MAaTEMAaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEiaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

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

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH APTyMEHTAIIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

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



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHI0, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI MO pPE3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unpopmaunmeii:

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;

CTPYKTYpPUpPOBaTh HH(POPMALIUIO, MPEACTaBIATh €€ B pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKITacMOM TEMBlI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTJIACHS, CBOH BO3PAKEHHS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, aITOPUTM PEIICHHS 3aJla4dH, BEIOUPATh CIIOCOO pEIIeHus C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pediiekcud Kak  OCO3HaHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

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

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI pabOT, JOroBapuBaThbcsi, OOCYKAAaTh TMpoOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATH CBOM JECUCTBHUS C APYTUMHU YI€HAMU KOMAaHbI, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiaacce 0Oydaromuiics TMOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJIbTAaThl MO OTACIbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaAIMOHAIILHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJIb JTEHCTBUTEIHLHOTO YHCTIA;

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

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



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

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAllMOHAIIBHBIM MTOKa3aTeNIeM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPaBHEHMH, IPUMEHATh METOJ HWHTEPBAJIOB IS PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JI€JICHHME MHOTOYJICEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUU,
MOJEIMPOBATh PEATbHbIE CUTYallMU C MOMOILIBI0 CUCTEMBI JIUHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWMCTBA JICHCTBUU C KOPHSAMHU JJIA TpeoOpa3oBaHUs
BBIPAKCHUU;

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

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

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



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCTIONb30BAHUEM aIllapaTa anreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: OOJACTH OMPEEICHUS U MHOXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoJblllee W HaWMEHbIIee 3HaYeHHEe QYHKIUH 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 MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa M rpadWKd, HMCIOIB30BaTh MX TpaduKud I pEIICHUS
YpaBHEHHM;

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

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pEUIeHUH 3a7ad U3 JPYTUX y4eOHBbIX NMPEAMETOB U peajbHOU
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLUATBHBIA POCT, GOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTAaBICHHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCJIEI0BATEIBbHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

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

CBOOOJTHO OINEpPUPOBATH MOHATHEM: (PYHKLMS, HENpEepbIBHAs Ha OTPE3KE,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart AJis ONMUCAHUS PEaTbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
yYpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywenuss B 11 kiacce oOy4arouiuiicss MOJYYUT CIEAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUpPOBATh TMOHATUSMH: HATypaJlbHOE M I1IEJ0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM TMIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



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

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

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

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: 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, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
coepKalye MOIYJIU U MapameTphl;

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

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJICIM C MCIIOJIb30BAaHWEM arlapara ajareOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHUYECKHe oO0pa3bl YpaBHEGHHH M  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJIH30BaTh MPOU3BOAHYIO JIJI UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

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

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
ompeAeeHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIon WIu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOUIAAN IIOCKUX (QUTYP U OOBEMBI TEJI C MOMOILBIO HHTETPAJIa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMA MaTEMaTHUECKOIO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTraprUPMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 MHoxecTBO, orepauu HajJ MHOKEeCTBaMHU 1
U UX CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONIECKHE IPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC ITEPUOANIECKHIE TPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe U 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu C 1
NENCTBUTEILHBIMA YHCIAMU
10 Monaynb JeCTBUTENLHOTO YKCIA U €r0 1

CBOICTBA




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JIMHEHHBIX YPaBHECHHUIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHUI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO6acTh onpeseieHns] © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢ynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee u HaumMeHblllee 3HaYCHHE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHIHA

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpadux

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpadux”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIEpKalIUX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHU,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHHsA. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHHs. OCHOBHbBIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] HPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HUppAIMOHAIIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpaIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU

49 Kak (yHKIIMH OOpaTHOU CTETEeHHU C
HaTypaJbHBIM MTOKa3aTeJIeM
CpoiicTBa u rpaduK KOpHs N-0i CTeNeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEeHUS"

59 CreneHs ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBA

54 CreneHs C pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peuleHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN AJs

pelIeHNs ypaBHEHUN




[Toka3zarenbubie ypaBHeHUs. OCHOBHbIE

58 METO/IbI PEIICHUS TOKA3aTeIIbHBIX 1
YpaBHEHUU
Ka3aTebHBI BHEHUs. OCHOBHBIC
[Tokazare € ypaBHE O
59 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1
YpaBHEHUU
[TokazarenpHbie ypaBHeHUs. OCHOBHBIE
60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU
61 Kontponbnas pabora: "[lokazarenpHas 1
ks, [TokasarensHbIe ypaBHEHUS
[Tokaszate "
62 Jlorapudm gucna. CoiicTa norapugpma 1
63 Jlorapudm gucna. CoiicTa norapugpma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1
66 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1
[IpeoOpa3zoBanue BEIpAKEHUI, COLEPKALIUX
67 ’ 1
sorapudmbl
[IpeoOpa3zoBanue BEIpAKEHUI, COIEPKALTUX
68 ’ 1
soraprudmsl
[IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX
69 ’ 1
sorapudmel
Jlorapudmnueckas KLU, €€ CBOMCTBA U
70 ’ 1
rpaduk
71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk
79 Hcnonb3oBanue rpaduka QyHKIUN A5 1

pELIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIMM 115

3 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUs JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl pelIeHHs Jorapu(PMUIECcCKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 Kontponbras padota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPECIIEHNE TPUTOHOMETPUUECKHUX

(GYHKIUH YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUYECKIX 1
(GYHKIUI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

93 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUU

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIA 1

100 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1
KonTposnsHast padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTeibHoCTel. MeTon




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocyeoBarensHOCTH. McTopust ananu3a
0ECKOHEYHO MaJIbIX

104 Apudpmerrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 BbeckoHeuHo yObIBaroIiasi reoMeTpudeckas
nporpeccust

107 CymMa GeckoHEYHO YOBIBaroIIei
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEHBIN ¥ SKCTTIOHEHIIUAJIBHBIN POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KounTponsHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu’

112 HenpepsiBHBbIC PYHKIIMHM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa MHTEpBaJIOB ISl pEICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /ISl pEIICHHS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4d

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKINU

122 Omnpenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOMN

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

129 [IpousBoiHAs CyMMBI, TPOU3BEACHHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

130 IIpousBoaHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMIMO3UIINH (DYHKITUI

131 KonTtponsnas padota: "[IpouszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS 1
3HaHui: "Oyakunn"
134 Wrorosas koHTposbHas paboTa
135 Hrorosas koHTposbHAs paboTa
136 HOBTOPGHI/IG, 0000111eHIEe, CHCTEMAaTU3 I 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HaAaNMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIMM Ha OTpe3Ke

13

[Ipumenenre mpou3BOIHOM IS
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue TPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHOro GOPMYIIOH HITH
rpagukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GopMYIIOi UITH
rpadukom




17 Kommosutus ¢hyHKIwii

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii CMbICTT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
Ionaied mioCKux Quryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TEI

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii quddepeHInaIbHbIX

32 .
ypaBHEHUH
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 KonTtponsnas padora: "[lepBooOpasznast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpadpuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBaA U rpapuku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOMN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpudeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METOBI PELLIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCEPAaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppanroHaIbHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
UppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHECHHN
62 I'padrueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'padrueckre METOIBI peleHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTobl peLieHHs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTobl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peLieHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
YpaBHEHUH
I'padrueckue MeTO bl peLeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

yYpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBCHCTB

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
HEPaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBaA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommnekcHeie uncna. Anrebpanyeckas u
TpUTOHOMETpHUYEcKast pOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[HH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YUCIIa

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX M TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u nienpie yncia

84 HarypanbHble u nensle yncna

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCEel

86 [IpuMeHeHne mpu3HaKOB ACTUMOCTH
LEJIbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

a8 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 10 MOJYJIO

90 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LETIBIX YKCEeII: alropuT™ EBKimna s
pelIeHus 3a/1a4 B LIEeTIbIX YHCIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CJIeJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUIIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHU U

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 Pa3IUYHBIX 00JaCTe HAYKH U peanbHON
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yabTaToOB

[TpumeHeHMe CHCTEM K PELICHHUIO
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peabHOM
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KHU3HU, HTHTEPIPETAIHS TOTYIEHHBIX
pe3yJIbTaToB
KonTponsHas padora: "CructeMbl

104 paMoHATBFHBIX, UPPAIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUI"

105 PannoHanbHbIE ypaBHEHHS C TapaMeTpaMHu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 Tpuronomerpuyeckrue ypaBHEHUS C
napameTpamMu

115 TpuroHomeTpuyeckrue HepaBeHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAILMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenue u ucciaeaoBaHue
MAaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPaBHEHHI
C IapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEHUE, 0000IICHNE,
cUcTeMaTH3aluys 3HaHui: "YpaBHEHMUS.
Cucremsl ypaBHeHui"

124

[ToBTOpEHUE, 0000IICHNE,
cucremarusanvs 3Hanui: "HepaBeHncraa"

125

[ToBTOpEHnue, 060061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEenue, 060061ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obIICHNE,

130 cucremMaTH3anus 3HaHuii: "MHTerpa u ero 1
IpuMeHeHue"

131 [ToBTOpeHue, 06o0IIEeHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

132 [ToBTOpeHue, 0600mIECHNE, 1
cuctemaTusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucremaTusanus 3Hanuii: "OyHknun"

134 Hrorosas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUCTeMaTu3alys 3HaAHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmasl CpeaHET O 061]161"0 06pa30BaHI/IH

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMH: pALUOHAIBHOE M JEHCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI

1.2

BoinmonHATe  apudmeTrnuyeckue — omnepanuM  C  PalMOHAIBHBIMM U
JNENUCTBUTEIbHBIMU YU CIIAMU

1.3

BoinonHATh npuOIMKEHHBIE BEIYUCICHUS, UCIIOJIBb3YS IIPABHIIa OKPYTJIECHUS,
JIeNaTh NPUKUIKY U OLIEHKY PE3YJIbTATa BBIUNCICHUN

1.4

OnepupoBaTh NMOHATHSIMH: CTENEHb C ILEJIbIM IOKAa3aTeleM, CTaHIapTHas
¢dbopma 3amucu JIEHCTBUTENBHOTO YHUCIA, KOPEHb HATYypaJbHOW CTEIEHHU;
WCIOJIb30BaTh MOIXOISIIYI0 (OpMY 3aluCU ACHCTBUTEIBHBIX YHCEN s
peIIeHNs TPAaKTUYECKHUX 3a7a49 U IIPEICTABJICHUS JAHHBIX

1.5

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC ¥ TAaHT€HC MPOU3BOJILHOIO YIJIa;
WCIOJIb30BaTh  3alMChb  IPOM3BOJIBHOTO  yrjia  uepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIINU

YpaBHEHUS U1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YpaBHEHHE, HEPaBEHCTBO, LENOE,
paluoHaIbHOE, UppalMOHAILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

BoinonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBHIPAKEHUN U pelllaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BreimonasaTs npeo6pa30BaHH}1 HCJIbIX, pallMOHAJIBbHBIX W HPPAllMOHAJIBbHBIX
BLIpa)I(CHI/Iﬁ H peluaTb OCHOBHBLIC THIIbI ICJIbIX, PAIWOHAJIBHBIX H
HppannOHaJIbHbIX ypaBHeHPIfI U HCPABCHCTB

2.4

HpI/IMCHHTL YpaBHCHHUA W HEPABCHCTBA JIsI PCHICHUA MATEMATUYCCKHUX
3a/lad U 3aJia4 U3 pa3JInIHbIX o0Onacreit HAYyKU U peanLHoﬁ KHU3HU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CUTyallUM Ha A3BbIKC anre6pbl, COCTaBJIATH
BBIPDAXKCHUSA, YPAaBHCHU, HCPABCHCTBA II0 YCJIIOBHUIO 3aJadM, HCCJICIOBATH
TOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allllapara anrerH

OyHKIMH U TpadUKH

3.1

OmnepupoBaTb MOHATUAMU: (QYHKIMS, COCOOBI 3aaHus (QyHKLINHU, 00JacTh
OTpeNeNieHuss W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,
B3aMMHO 00paTHbIe (QyHKIIUU

3.2

OHepI/IpOBaTL MOHATUSIMU: YETHOCTh M HEYETHOCTh (I)YHKI_[I/II/I, HYyJIINn




(GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 CtpouTth U unTaTh rpadUKu TUHEHHONW (YHKIUH, KBaAPATHUYHOW (YHKIUH,
CTETIEHHON (DYHKITUH C LEJIBIM [TOKa3aTesIeM
Wcnonb3oBate rpaduku QyHKOMNA JUIS  KCCICIOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TpH peIIeHUH 3a7ad W3 JAPYIHX YYEOHBIX IMPEIMETOB U
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMu 3aBHCUMOCTH MEKIY BETMINHAMHU
4 Hauana matemaTuyeckoro aHanusa
41 OnepupoBaTh MOHATHUSAMH: TIOCIEIOBATENLHOCTh, apudmMeTHdeckas U
' reoMeTpUIecKast POTrpecCuu
42 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBaloOIlas TIeoMeTpuyecKas
' porpeccus, CyMMa 0ECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON IPOTPECCUH
4.3 3anaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CIIOCOOAMU
44 Hcnonb30BaTh CBOWCTBA TMOCJEAOBATEIBHOCTEH W MNPOTPECCUU IS
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
5.1 OmnepupoBaTh MOHATUSMHI: MHOKECTBO, OTMIEPAIlU HA/I MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapaT Uil ONHCAaHUS
5.2 peanbHBIX TPOIIECCOB U SIBJICHUH, NMPU PEUICHUH 3a7a9 U3 JPYTUX Y4eOHBIX
MIpeIMETOB
5.3 OnepupoBaThb  MOHATUSIMU:  OMpeEeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, L€J0€ YHWCIO; HCIHOIb30BaTh
1.1 MPU3HAKA JIEIUMOCTH LIEJIbIX YHCEN, pPAa3joXKEHHe YHCIa Ha MPOCThIe
MHOKHUTEIH JUTs pElIeHUs 3a/1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIBHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMH: JorapudM 4ucia, AECATUYHBIC W HATypalbHBIC
' sorapruQMBI
2 YpaBHEHHS 1 HEPaBEHCTBA
[IpumeHsTh CBOWCTBA CTEMEHM JUIsI MpeoOpa3oBaHMs  BBIPAKEHUI,
2.1 ONEepPHPOBATh TOHATUAMHU: II0KA3aTEIbHOE YPAaBHEHHUE W HEPaBEHCTBO;

peuraTb OCHOBHBIC THIIBI ITOKA3ATCIIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB




BeimonsaTe mpeoOpa3oBaHUs BBIPAKEHHH, COACPIKALINX JIOTapH(MBI;

2.2 OTIEPHPOBATH MOHATHUAMH: JIOTapU(MHUUECKOE YpaBHEHHUE W HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts perienus npocTeHnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHSITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pELICHHUE;
24 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJISl PEIICHUS IPAKTUYECKUX
3az1a4
25 Haxonuts pemenus npocTeHmx CUCTEM U COBOKYITHOCTEW PallMOHAIIBHBIX
' YpaBHCHHUI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha s3bIKe anreOpbl, COCTaBIATh
2.6 BBIPQKEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 33JayH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM anmnapara aareopsl
3 OyHKIMH 1 TpaduKu
OnepupoBaTh TMOHATUSAMHU: MepHOAUYECKas (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMmMa (QYyHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HaueHUs (YHKUMU HAa MPOMEXKYTKE; MCIOJb30BaTh WX IS
vccneaoBanus QyHKINH, 3aJaHHOU rpaduKoM
OnepupoBaTh MOHATHAMH: IpaUKH MOKa3aTeIbHOU, JIOTapUPMUUIECKOH U
3.2 TPUTOHOMETPUUECKUX (QYHKUMN; H300paxkaTh HMX Ha KOOPIMHATHOMN
IJIOCKOCTH M UCIIOJIB30BATH Ul PELICHUS yPaBHEHUH 1 HEPABEHCTB
33 N3ob6paxaTs Ha KOOPAMHATHON TIJIOCKOCTH T'PpapUKU JTUHEHHBIX YPaBHEHHIN
' Y UCIOJIB30BAaTh UX JJIS PEIIECHUS CUCTEMBI JINHEHHBIX YPABHEHHUN
3.4 Hcnons3oBare rpapuku (QyHKUMHA 18 MCCIEJOBaHMUSA IPOLIECCOB U
' 3aBHCUMOCTEH U3 JPYrux y4yeOHbIX TUCLMITINH
4 Hagana maTemaTnueckoro aHajimsa
OnepupoBaTh NOHATUAMU: HENIpepbIBHAA (PYHKLUSA, IPOU3BOIHAS (PYHKIIMH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3MYECKUHA CMBICT IPOM3BOJHON JUIs
pelieHus 3a1a4y
4.2 HaxomuTe  mpou3BOAHBIE  BJIEMEHTApHBIX  (YHKIUM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS], YACTHOTO (DYHKIIUI
Hcnonp3oBaTh  NPOU3BOAHYIO  JUId  MCcleloBaHMs  (QYHKIUMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IIPUMEHATh PE3yJbTaThl UCCIECIOBaHUS K
HOCTPOEHUIO rPahuKOB
44 Hcnonp30BaTh MPOU3BOIHYIO JUISI HAXOXKJIEHUS HAWIydLIEro pPELICHUS B
' IPUKJIAJHBIX, B TOM YHACJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTb MNOHATUSIMHU: TMEpBOOOpa3Has M HWHTErpaji; MOHUMATh
' reoMeTpU4ecKuil 1 pU3nUecKHii CMbICT HHTETpaja
46 Haxonuthk nepBooOpa3Hble 3JIeMEHTApHBIX (QYHKUUN, BBIYUCISATh UHTETPA
' no ¢opmyne Hetotona — JleitOnuma
47 Pemate npuxnagHele 3a7aud, B TOM YMCIE COLMATbHO-DKOHOMHMUYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeACTBaAaMU MAaTEMATUICCKOTO aHAJIM3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 Yucna v BIYMCICHUS
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE MW JECATUYHBIE JIPOOHM, TPOLICHTHI,
11 OecKOHEUHbIE Mepuondeckue qpoou. ApudmMerndyecke onepanuu ¢ pauoHaIbHbIMU
' qucllaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpakeHul. [IpuMenenue nqpobeii 1 npoueHToB
JUISL pEIIEHUs] MPUKJIAIHBIX 337a4 U3 Pa3IMYHbIX OTPACiIel 3HAaHUW U PEaIbHOW KU3HU
JleiicTBuTenpHble yncia. PalinoHanbHble U HppalMOHAIbHBIE YUCIa. ApUpMETHUECKHE
1.2 | omepammu c AEHCTBUTEIBHBIMH YHUCIaMH. [IpuOMMKEHHBIE BBIYMCICHHS, TpaBUIIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA pe3yabTaTa BIYUCICHUN
Crenens ¢ mnenbM nokaszareneM. CtanmapTHas (Gopma 3arucu JeHCTBUTEILHOTO YHCIIA.
1.3 | Hcmonp3oBaHue MOAXOMSMIEH (OPMBI 3amicH ACHCTBUTEIBHBIX YHCEN ISl PEHICHUS
MPaKTUYECKUX 337a4 U IPEICTaBICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JleHcTBUsS ¢ apuMeTHuecKuMu
' KOPHSIMH HATypaJIbHOW CTENICHU
15 CuHyC, KOCMHYC W TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHACIOBOIO apryMeHTa
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 TosxnmecTBa v TOXAECTBEHHBIE MPE0OPa30BaAHMS
99 IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMyJIbI
53 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | Pemenue uppannoHaIbHbIX YPABHEHUH 1 HEPABEHCTB
2.6 | Pemenue TPUrOHOMETPUYECKUX YpaBHEHUN
57 [IpuMmeHeHNne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]a4 U 3a/1a4 U3
' pa3nuyHbIX 00JacTell HayKU U peanibHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oyukius, crnocobbl 3amanus ¢yHkuuu. I'paduk QyHxnumu. BzaumHO oOpaTHBIE
' byHKIMH
3.2 OOnacte ompeneneHduss W MHOXKECTBO 3HaueHuM QyHkuuu. Hymu ¢yHkunum.
' ITpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIIUH
33 CrenenHast QyHKIUS ¢ HATYpajJbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u rpadux.
' CoiicTBa u rpaduk KopHs N-0ii cTeneHn
3.4 | TpuroHomeTpuueckasi OKpPYXHOCTb, ONpEAEICHHE TPUTOHOMETPUUECKUX (DYHKIIHIA




YHCIIOBOTO apryMeHTa
4 Hauana maTtemaTnyeckoro aHanusa
41 [TocnenoBaTenbHOCTH, CIOCOOBI  3aJaHHs  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIbHOCTH
Apudpmernueckass W TreoMeTpuueckas mporpeccud. beckoHeduHo — yObIBaromias
4o | TEOMETPHYECKas NPOrpeccHs. Cymma O€CKOHEYHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyna CIOXKHBIX HPOIEHTOB. VICHONBb30BaHWE TPOTPECCHU IS
peleHus peaqbHBIX 33a4 IPUKIAIHOTO XapaKTepa
) MHoxecTBa U JIOTHKa
MHoxecTBO, omnepanuu HaJa MHoxecTBamu. [luarpammer Oitnepa — Benna.
5.1 | IlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara s ONHCAaHUS peabHBIX
MIPOIIECCOB U SIBJICHHUH, TIPU PEIICHUH 3314 U3 IPYTHX YIeOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeJCTBUE, J0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Hatypanbnble u nensie uncina. [Ipu3Haky AeIMMOCTH LENbIX YUCel
1.2 Cremnenp ¢ pallMOHATIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, CONECPIKAIINX JOTAPHPMBbI
2.2 IIpeoOpazoBaHue BbIpa)KEHHM, COAECPIKALINX CTENEHH ¢ PallMIOHAIbHBIM IIOKa3aTeleM
2.3 [IpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 CucteMbl JIMHEHHBIX ypaBHEHUH. PelleHne npukiagHbIX 3a/1a4 ¢ HOMOIIBIO CUCTEMbI
' JIMHEWHBIX YpaBHEHUN
2.7 CucteMbl 1 COBOKYITHOCTH PALIMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB
58 [IpuMeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHUECKUX 3a7ay
' U 337124 U3 pa3IMYHbIX 001acTeil HayKN U pealbHOM KU3HU
3 OyHKIMH U TpadUKH
Oyukius. [lepuoanueckue ¢yHkuuu. IIpoMexKyTkH MOHOTOHHOCTH (DYHKIHH.
3.1 MakcuMymbl ¥ MHMHUMYMBI (yHkuud. HauGonbliee M HavMeHblIee 3HaueHHUE
(GYHKLIMHU HAa TPOMEXYTKE
3.2 Tpuronomerpudeckue GyHKIUHU, UX CBONCTBA U rpaduKu
3.3 IToxa3zaTenbHas u norapudmuyeckas GyHKINUU, UX CBOWCTBA U TpapUKH




3.4

Ncnonb3oBanue rpadukoB GyHKIUH 1715 pellieHUs YpaBHCHHUI U TMHEWHBIX CUCTEM

Ncnonb3oBanue rpagukoB GyHKIUN U HCCIETOBAHUS IPOIIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpBIE BO3HUKAIOT MpPU PpEIICHUH 3a7ad W3 JPYIUX Yy4eOHBIX MPEIMETOB H
peanbHOM KU3HU

4 Hagana maTemaTnueckoro anaimsa

4.1 HenpepsiBabie pyHKIMH. METO HHTEPBAIOB /ISl pEIICHHUS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkun. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM

43 [IpousBonHbie 3neMeHTapHbIX QYHKUUNA. DOpMylbl HAXO0XKACHUS MPOU3BOJHOMN

' CYMMBI, IPOU3BEJEHMSI U YACTHOTO (PYHKIIMM
[IpumeHeHre MPOU3BOJHOM K HCCIEAOBAHMIO (PYHKUMH Ha MOHOTOHHOCTh H

4.4 skcTpeMyMbl. HaxoxaeHne HauOoJsblIero M HauMEHbIEro 3HaueHus (QyHKUIUU Ha
OTpe3Ke
[IpumeHeHne MPOU3BOIHON Ul HAXO0XACHUS HAWIYYLIEro pPeleHusl B MPUKIAIHBIX

4.5 3aMauax, JUISl OMpEACNIeHUs] CKOPOCTH TIporecca, 3aJaHHOTO (OpMYIOH WU
rpaduxkom

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

47 WuTerpan, ero reoMerpuueckuil U pu3nueckuil cMbIci. Bpruncnenue uHTerpaia mno

dbopmyne Hetotona — JleitOania




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHHUS K NPeAMETHBIM Pe3yJibTaTaM O0CBOECHHSA
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCcHoMa, Teopema, CIIEJCTBHUE, CBOWCTBO, MpPU3HAK, JI0OKA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXACHUS ITPHU PCIICHNUU 3a/la4, OLICHUBATH
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEaTbHBIX MPOIIECCOB M SIBJICHUH M MPU PEIICHUU 3a/1a4, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HAaTypajibHOE YHCIO, LIEI0€ YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK M0 MOJYJII0, PALMOHAJIBHOE YHUCIIO, UPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 33a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIMOHHBIMM CUCTEMAMHU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEUHO YOBIBaroIas T'E€OMETpUYEcKasi IPOrpeccus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hciia, ¢opmMa  3almMcCd  KOMIUIEKCHBIX  YHCell
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  wu  3x3, omnpeAenuTesb  MaTpULbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallMOHAJbHbIE, HpPpALMOHAIbHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATUSMH: TOXIECTBO, TOXKJECTBEHHOE IMpeoOpa3oBaHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUMN, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPAaBEHCTBA W CHUCTEMBbl C IapaMeTpPOM; IPUMEHSThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

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

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
(GbyHKIMM, TiepBasg U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMN (DYHKIUH, HAaXOJUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHWEM ammapara MaTeMaTH4ecKOro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

MOMOIIEI0 MU (EepPeHIINATBHBIX YPABHCHHIMA

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, MOKa3aTelabHas U
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aa4ydl pPa3HBIX THIOB (B TOM 4YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJaud, HCCIIEOBaTh IMOJYYEHHOE pEIIEHUE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
NOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BaHWEM  ammapara  ainreOpsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M SJIEKTPOHHBIX CPENICTB; TpaUYecKu HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

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




BEPOATHOCTh C UCIOJB30BaHUEM TIpapUuecKuX METOAOB; NPUMEHSTH
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSAMH:  CIIydailHash BEIUYMHA, pPACIpEIelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIPENEIICHUI IS pelICHHUs 3a/1ad;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMHU: TOYKA, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroi MeXAy TMpsSMONM M IUJIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSIMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TOMOIIbI0 TEOMETPUYECKUX MOHSITUA U BEJIUYUH, pPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0, mnapamienenunes, Opu3Ma, NOUpamuaa, (urypa u TOBEPXHOCTh
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEpPTKa MOBEPXHOCTH, CEYEHMs KOHYyCa M LMJIMHIPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, WIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
YMEHHME NPUMEHSTHh CBOICTBA I'€OMETPUUECKUX (UTYP, CaMOCTOSATEIBHO
(bopMynHpOBaTh OINpEeNICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3MYHBIM TpPU3HAKaM, BBITOJIHATE HEOOXOIMMBIE IOTIOJHUTEIBHBIC

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh TEOMETPHUECKUE OTHOIICHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, Imiomaab, OO0BEM, IUIOMIATL TMOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHble (GOpMYJIbl U METOJbl, B TOM YHUCIIE: IUIOLAJb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MO0OHBIX HUTYP
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YIOJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKH B HU3YYEHUH NPUPOJHBIX U OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HOACHUTEJIBHAS 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYONEHHOIO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO0 ydeOHOro Kypca
yrayoJIEHHOTO YPOBHSI HAa YPOBHE CPEIHETO 00Iero oopasoBaHus. Y4eOHbBINA KypcC
MpeaHa3HavyeH sl OpMUPOBAHUS Y OOYyYAIOMIMXCS CTATUCTUUYECKOW KYJIbTYphI U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTEN KAaK MATEMAaTUYECKOI0 MHCTPYMEHTA IS
M3YUYEHHUs CIIydyalHBIX COOBITUM, BeIWMYMH W mporneccoB. [Ipu u3ydeHum kypca
o0OoramawTcss NOpPeJCTaBIEHUsT O00y4alolUXcsi O METOJax HCCleOBaHus
U3MEHYMBOTO MHpA, pPa3BUBACTCS [MOHMMAaHUE 3HAYUMOCTH U  OOIIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHE MPEJCTABICHUN O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBA3AX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCSA MIPEICTABIEHUE O
HauboJee ynoTpeOUTENIbHBIX U OOIIMX MAaTEMATHYECKUX MOJACIIAX, UCTIOIb3YEMBIX
JUISE  ONMMCAHHMSI  AHTPOMOMETPUUECKHMX W JAeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHbIe POJa HU3MEPEHHUAX, IJIUTEIBHOCTU O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il 111 OCBOEHUS BEPOSITHOCTHO-
CTaTUCTHYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXKe COIMAIbHBIX U ICHXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIUX JaHHBIX. lleHTpalbHYI0 4YacTh Y4eOHOro Kypca 3aHUMAaeT
oOcyxaeHrne 3akoHa OONbIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3aIuio.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTATUCTHKa» HA YriayOJEHHOM YpPOBHE BBINIENIEHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiydaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLIUX YHCEID.

[ToMUMO OCHOBHBIX JMHUN B Y4€OHBIH KypC BKJIIOYEHBI 3JE€MEHTHI TEOPHUHU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne mmaMA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM Jis1 (hOPMUPOBAHMS MPEJACTABICHUN O paclpeleleHUn BEPOSITHOCTEHN
MEXY 3HAYCHUSIMU CIIyYalHBIX BEJIWYHUH. BakHYI0 4aCTh B 3TOW COJIEPKATEIBLHON
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUECKOTr0 1 OMHOMUAIBLHOTO pacipeeeHui u



3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHAJIOTaMU — MOKA3aTeJIbHBIM U HOPMaJTbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpeielieHUs MM, aKIEHTUPYIOT BHHUMaHUWE OOYyYalolMXCS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBIICHUM C MOMOIIBIO HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHHMAaHUE YACISIETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY PacIpeIeCHUSIM.

B ydeOHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHUCAHHE HJTOW CBSI3M C IIOMOIIBIO
ko3 PuIMeHTa KOPpEeNslMM M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHus», U3YUCHHYIO Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, © BO MHOIOM OINUPAIOTCS HAa CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé omaun »sneMeHT  couepXkaHusA, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMUTEILHOM YPOBHE — IIOCJIEAOBATEIHBHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIINX B €IUHUILY BpeMeHU. O3HaKOMJIEHHE C pacipeIeiCHUEM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUIS OyAyIIuX aOUTypUEHTOB, MOCTYIAIOIIUX Ha yueOHbIE
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMHU, IICUXOJIOTHEH W
yIPaBIICHUEM.

Ha wusydyenue yueOGHOoro kypca «BeposiTHocTh u  cTaTucTUKa» Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 dvacoB: B 10 kmacce — 34 ugaca (1 yac B
Hegento), B 11 knacce — 34 yaca (1 gac B Heeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBsa3ublii rpad, nyty B rpade: nukibl U nenu. CteneHsb (BaJICHTHOCTH)
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHM.  CiydyaliHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcriepuMenTa. Popmyna nonHou BepoaTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHUS.

bunapHblil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTBITAaHUM J10 TIepBoro ycnexa. IlepectaHoBKH
u ¢akropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj ClIyyallHbIMH BelWMUMHamMu. buHapHas ciydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuid, B TOM YHCIE€ TE€OMETPUYECKOE U
OMHOMHMAIILHOE.

CoBMmecTHOE pachnpenesieHHe JBYX Ciy4yalHbIX BenauunH. HesaBucumeble
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUECKOE OXKHUJAHUE CIy4alHOU BEJIUYHHBI
(pacupenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTEMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, moTepes). Maremarudeckoe OXuAaHUE OWHAPHOW CIydalHOMN
BEJIMYMHBI. MaremaTtndeckoe  OXUJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUAIIEHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacnpenenenus). Jlucrepcus OMHAPHOMW CITyYaiHOW BEITMYMHBI. MaTeMaTHYeCKOe
OXXUJAHUE TPOU3BEIACHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYaWHbBIX
BennuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.



11 KVIACC

HepaBenctBo YeoOniméra. Teopema UebOnimmnéBa. Teopema bepuymnu. 3akon
OonpmMx  yuced.  BbelOopouHblii  MeTOn — uccieAoBaHuil.  BeiOopouHble
XapakTepucTuk. OLEHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka MpOCTENUINX TUIIOTES C TOMOUIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepsiBHble ciydaiiHble BenuduHbl. [Ipumepsl. DyHKIUA ILIOTHOCTH
BEPOSATHOCTU paclpenesicHus. PaBHOMEpHOE pacnpeleNieHHe U €ro CBOMCTBA.
3amaun, NpUBOSAIIME K MOKA3aTEIBHOMY PACIIPEACIICHHIO. 3aauu, TPUBOASIINE K
HOPMAQJIBHOMY  pacCIpPElIEJICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeJIbHOT0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenus. PyHKIMS IUIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PACIIPEAEIEHUS.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajmauu,
npuBoAsUIME K pacnpeneneHuto Ilyaccona.

KoBapuanuss nByx ciuydaiiHeix BenuuuH. Koadduument nuHenHOM
koppensinuu.  CoBMecCTHble  HAONIONEHHMS  JBYX  BEJIMYMH. BbpIOOpOYHBIN
ko3 dunment koppensuuu. Paznuuuve Mexay JTUMHEHHONW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBsI3b0. JIMHENHAs perpeccus, METO/I HAMMEHBIINX KBaJIPaTOB.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HAa  POCCUHCKOro  oOIlecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE ATUX JOCTH)KCHUH B JPYrHMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTW)KEHUNM HAyKW U JIESATEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]a4, PEIICHHUH, PacCyKICHHH, BOCTIPUUMYHUBOCTD
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 3J0pOBbIO (3I0pPOBOC IHMTAaHHWE, COATAHCHPOBAHHBIA PEXUM 3aHATHH W
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaMm  MPOPECCHOHAIBHOW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSKEHUU BCEM KU3HH, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHHUE MPUPOIHON U COLMAIBHOU
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 JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHA W 3HAYMMOCTH ISl Pa3BUTHS [MBWIM3ALMK, OBJAJCHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPABHEHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIH3A;

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

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSAX, MpeIjiaratb KPpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

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

IPOBOJIUTH CAMOCTOSITENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TMUIOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

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

CaMOCTOSITETbHO (OPMYJIHPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPENOJIOKEHUS O €T0 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 MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

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¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

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

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
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, IMOLMOHAIbHBIA HHTEJJICKT:

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

pPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHKEHUSI WJIM HEJOCTHXKCHUSI Pe3yJbTaTOB JCSTeIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

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

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJIHO OMEpUPOBaTh MOHATHUSMU: Tpad, TIOCKU Tpad, CBA3HBINA Tpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, JIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4ailHOTO  OMBITA, HAXOAWTHh BEPOSTHOCTH COOBITHA B  OMBITAaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh ¥ (OPMYIUPOBATH COOBITHS: TIEPECEUCHNE, OOBETMHEHNE TaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIOJIB30BaTh JUArpaMMbl
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl PEIIeHUs 3ajiad, MO0JIb30BaThCsl PopMyoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATH  NOHATUSAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4alHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHII € NOMOILIBIO MpaBUja YMHOXKEHHs, JepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHnn 3aay, onpeaessiTh HE3aBUCUMOCTb COOBITHH 10 (popmynie u
10 OpraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWHATOpPHbIE (OPMYJNBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSAMHU: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucniplTaHuE), ycliex M HeyJadya, He3aBUCHMbIEC HCIBITAHUS, CEpHsl HCHBITAaHUMH,
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
BEPOATHOCTEH, JaMarpamMma pacnpejiesieHus, OuHapHas ciydyailHas BeJlWYHHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSAMU: COBMECTHOE pACIpEEICHUE ABYX CIy4YalHbIX
BEJIMYMH, UCIOJb30BaTh TaOJIUIy COBMECTHOTO pacCIpeesieHUus ABYX CIydalHbIX
BEJIMYUH JUISl BBIJCIICHHUS PACHPENCIICHUS KaXIOW BEIUYHMHBIL, ONPEICIICHUS
HE3aBHUCHUMOCTH  CIyYalHBIX  BEJIUYUH;CBOOOJHO  ONEpUPOBATH  IOHITHEM
MaTEMATUYECKOTO OKHUIAHUS CIy4yalHON BEMYUHBI (pacripe/iesieHus ), MPUMEHAITh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA TP PELICHUU 3a7ad, BBIUUCIATH
MaTEeMaTUYECKOE OKHJIaHne OMHOMHUAJIBLHOTO U T€OMETPUUYECKOTO PACIIPEICIICHHUI;
CBOOOJTHO OIEPUPOBATHh TMOHATUAMH: JUCIEPCUS, CTaHIAPTHOE OTKJIOHEHHE
CIy4alHOM BEJIMYWHBI, TPUMEHITHh CBOWCTBA AUCHEPCHUMU CIYYaWHOM BEJIUYUHBI
(pacupeneneHus) NpU pPELICHUM 3a]lad, BBIYUCIATH JUCIEPCHUI0 U CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMMAIILHOTO paclpeaeeHuil.

K xonmy 11 kiacca o0yJaronuiicss Hay9uTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JTaHHOM BHIOOPKE U OLIEHUBATh
XApAaKTEpPUCTUKN TE€HEpPaJIbHOM COBOKYINHOCTH JaHHBIX 110  BBIOOPOYHBIM
xapaktepucTukaMm. OnEeHUBaTh BEPOSITHOCTH COOBITHI U NMPOBEPATH MPOCTEUIIUE
CTaTUCTUYECKHE TUITOTE3bI, MOJIb3YSACh H3YUYEHHBIMU PACIIPEICICHUSIMU;

OPUBOAUTH  HPUMEPHl  3a4a4, NPUBOAAIIMX K  IOKa3aTEIbHOMY
paclpeneneHuro, 3a1ad, NPUBOASALIIMX K HOPMAIBHOMY PacHpeacsICHUIO.
OmnepupoBaTh MOHATUSAMHU: (YHKUUS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(yHKUIMS IUIOTHOCTM M CBOWCTBa HOPMAJIBHOIO pacHpeiesICHUs;0NpenesTh
KO3(pPULUEHT TMHEITHON KOPPpEALH, BEIOOPOUHBIA KO3 (PUITUEHT KOPPEISIUU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposwbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypehI
1 DneMeHTHI Teopuu TpadoB 3
5 CrnyyaiiHble ONBITHI, CITydaliHbIe COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJ MHOXKECTBAMU U
3 coObITusiMU. CI0’K€HUE U YMHOKEHUE 5
BEPOSITHOCTEH. Y CJIOBHASI BEPOSTHOCTb.
HezaBucumblie coObITHS
4 DneMeHThl KOMOWHATOPUKH 4 1
Cepuu nocieoBaTeNIbHBIX UCIIBITAHUH.
5 Wcnsitanus bepaymnu. CiaydaiiHelid BbIOOp 5
13 KOHEYHOU COBOKYITHOCTHU
6 CrnyuaiiHble BEJIMYMHBI U paclpeesIeHUs 14 1
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
3aKoH OOJIBIITUX YUCET 5
DNeMEHThl MaTEMAaTUYECKON CTATUCTUKH 6
HenpepbiBHBIE CilydailHbIE€ BETMYHHBI
3 (pacmipeniesieHus ), TOKa3aTeIbHOE | 4
HOPMaJIbHOE pacrpeeeHus
Pacnpenenenue [lyaccona
CBsI3b MEXKY CITy4YalHBIMU BEJIMUUHAMU
O0001IeHre U cUCcTEMaTU3alMs 3HAHUI 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

I'pad, cBsA3HBII rpad, npeacTaBiIeHUe
3a/1ayy ¢ TOMOIIBIO rpada

CreneHsp (BaJIeHTHOCTD) BepiIuHEbL. [1yTh B
rpade. Llenu u UKIIBI

I'padsr Ha mmockocTH. JlepeBo cirydaiftHOTO
AKCIEPUMEHTA

Crny4aiiHple SKCTIEPUMEHTHI (OTIBITHI) U
CITyJaitHbIe COOBITHS. DJIeMEHTapHBIC
COOBITHS (MCXOIBI)

BeposTHOCTB City4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU

BeposSTHOCTD CIydaitHOro COOBITHSL.
BepositHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMHU
COOBITHSIMH

[lepeceuenue, 0ObeTMHEHIE MHOYKECTB U
COOBITHIA, TPOTHUBOTIOIOKHBIE COOBITHS.
dopmysia CI0KEHUS BEPOSITHOCTEN




VYciioBHAs BEPOSITHOCTh. Y MHOKEHHE

8 BeposTHOCTEH. DopMmysa yCIOBHOU
BEPOSATHOCTH
VYciioBHAs BEPOSITHOCTh. Y MHOKEHHE

9 BepOsATHOCTEH. Dopmyra yCIOBHON
BEPOSTHOCTH

10 dopmyra MoTHOW BEPOSTHOCTH

11 ®opmyna baiteca. HezaBucumble coObITHS

12 KomOnHaTOpHOE MPaBHIIO YMHOKEHUSI.
[lepectanoBku U (akTopran

13 Yucno coueranuii. Tpeyronpauk [Tackamns

14 ®dopmymna 6mHoma HerotoHa
Kontponbras padota Nel: "I'padswr,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTopuKa"
bunapHbBIN cIy4aitHBIN OMBIT (MCTIBITAHUE),

16 ycnex u Heyaada. HezaBucrumeblie
ucneitTanus. Cepusi HE3aBUCUMBIX
UCIBITAHUN 0 IEPBOTO ycrexa

17 Cepust HE3aBUCHUMBIX UCTIBITAHUH J10
MIEepPBOTo ycrexa

18 Cepusi HE3aBUCUMBIX UCIIBITAHUN
bepnymn

19 CrydaiiHblii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH

20 [IpakTrdeckas paboTa ¢ UCTIONIb30BAHHEM

QJICKTPOHHBIX Ta6J'II/II_I




21

Cnyuqaitnas BennuuHa. Pacnipenenenue
BEpPOATHOCTEN. J{narpamma pacnpeneneHus

22

Omneparuu HaJ CIIy4alilHBIMU BEJIMUUHAMH.
[Tpumepsl pacnpenenennii. bunapHas
cly4yaiiHas BeJIMYMHA

23

I'eomeTpuueckoe pacnpenencHue.
buHoMuanbHOE pacnpeneeHue

24

MaremMatnueckoe 0)XKUAAHNE CITydalHON
BennurHbl. COBMECTHOE pacIpe/ie/iCHHE
JIBYX CIIy4alHbIX BEJIMYMH

25

HezaBucumplie ciydaitHbie BETMYUHEI.
CBoJiCTBa MAaTEMATHYECKOTO OKUJAHHU.
MareMarnueckoe OXugaHue OMHAPHOMN
CIy4alHOUW BEJIMYHHBI

26

MaremMmatnyeckoe OXKHUIaHue
r€OMETPUUECKOr0 ¥ ONHOMHUATIBLHOTO
pacrpeneneHuit

27

,HI/ICHCpCI/IH " CTaHAAPTHOE OTKIIOHCHUEC

28

Jucnepcus OMHApHOU CIyJaitHOM
BesIMYMHBI. CBOWMCTBA JUCTIEPCUH

29

MaremaTudeckoe OXKUAaHue
MMPOU3BCACHUA U JUCIICPCUA CYMMBbI
HC3aBUCUMBIX CJ'Iy’-IB.fIHBIX BCINYHNH

30

Jucnepcus OMHOMHAIBHOTO
pacripenenenus. [Ipaktuueckas padota ¢
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOIUI]

31

I[I/ICHepCI/IH N CTaHAAPTHOC OTKIIOHCHUC




TEOMETPHYECKOTO PACIIPEICICHHSI. .
[TpakTrdeckas paboTa ¢ HCIIOJTH30BAHHEM
AJIEKTPOHHBIX TAOJIUIL

32 O06o00meHne u cucTeMaTru3alus 3HaHUK 1
KonTponsnas padora Ne2: "UcnbiTanus
33 Beprymmu. Cry4aiiHbie BETHYUHBI H 1
pacnipeneneHus"
34 O06o00meHne u cucTeMaTru3alus 3HaHUN 1
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Hepasencro YeOnimena. Teopema
UYeobrpimena. Teopema bepuynnu. 3akon
OOJIBIITUX YHCETT

Hepasencto YeOrimena. Teopema
Yeopimesa. Teopema bepnynnu. 3akon
OOJIBIINX YUCE

HepasenctBo UebOpimena. Teopema
Yeorpimena. Teopema bepnymnu. 3akoH
OOJIBIITUX YUCETT

Br100poYHBIi METOT MCCIIETIOBAHMIA

HpaKTI/ILIeCKaﬂ pa60Ta C UCIIOJIb30BaHHUEM
SJICKTPOHHBIX Ta6J'II/II_I

['enepanbHast COBOKYITHOCTH U ClTydaiiHast
BBIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OleHKa CpeHero U
JIMCTIEPCUU TeHEPaAIbHOI COBOKYITHOCTH C
MTOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHast COBOKYITHOCTD U CIIydaiiHast
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepucTukamu. OLieHKa CpEeIHEro U
JMCIIEPCUH T€HEPAIBHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OneHuBaHue BEpOSTHOCTEN COOBITUI TIO

8
BBEIOOpKE
Craructuueckas runoresa. [I[poBepka

9 MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
W3YyYECHHBIX paclpeeIeHui
Craructuueckas runoresa. [I[poBepka

10 MPOCTEUIINX TUITOTE3 C MOMOIIBIO CBOMCTB
W3YyYECHHBIX paclpeeIeHUi

11 [IpakTrueckas paboTa ¢ UCTIOIb30BAaHUEM
ANEKTPOHHBIX TaOIHUIL

12 [IpuMepsl HEIPEPBIBHBIX CITYYaHBIX
BeU4HUH. OYHKIHUSA IJIOTHOCTH BEPOSITHOCTH
PaBHomMmepHoe pacnpenenenue. [Ipumepst

13 3a/1a4, TPUBOISIINX K MTOKA3aTEIbHOMY U K
HOPMaJbHOMY pacipeesIeHUsIM

14 OyHKIMS TTIOTHOCTH BEPOSITHOCTH
MOKa3aTeJIbHOIro pacupeaenecHus

15 OyHKIMS TIIOTHOCTH BEPOSITHOCTH
HOPMAaJILHOTO pacrpeaeneHus
[TocnenoBaTenbHOCTD OJMHOYHBIX

16 HE3aBUCHUMBIX coObITHA. [IpuMep 3amaum,
npuBoALIeH K pactpenenenuto [lyaccona

17 [IpakTrdeckas paboTa ¢ UCTIOIH30BAHHEM
AIIEKTPOHHBIX TAOJIHUIL

18 KoBapuaius AByX ciy4ailHbIX BEJIMYUH.
Kosdduuuent koppensuuu

19 CoBmecTHbIE HAOIIOIEHUS IBYX BEIMUUH




20

Br16opounsrii k03hHUIHEHT KOPPEISIIH

Paznuune Mex 1y TMHEHHOM CBS3BIO U

21 IIPUYMHHO-CIICICTBEHHOM CBSA3BIO

22 Jluneiinas perpeccust

93 [IpakTrueckas paboTa ¢ UCIOIb30BAaHUEM
ANIEKTPOHHBIX TaOIHUIL

24 [IpencraBienne JaHHBIX C TOMOIIBIO TAOIUI]
U AMarpamm, omnucaTeabHas CTaTUCTUKA

o5 OMBITEI ¢ pABHOBO3MOXHBIMHU
AJIeMEHTapPHBIMH COOBITUSIMHU

26 Brruncnenue BeposiTHOCTEN COOBITUI C
puMEHEeHHEM (GopMyiT
Brruncienue BeposiTHOCTEH COOBITHIM C

97 MIPUMEHEHHEM IpapUUeCcKuX METOA0B:
KOOpJIMHATHas psiMasi, IepeBo, quarpaMmma
Ditnepa

28 CrnydaiiHple BEIMYUHBI U pacIipeieICHUs

29 MaremaTruyecKkoe OXKUAaHue CIy4alHON
BEITUYHMHBI

30 Marematuueckoe OXuAaHue CIIydaiHON
BEITUYHMHBI

31 KontponbHas padoTa: "BeposTHocTb 1
CcTaTUCTUKA"
Brruucnenue BeposTHOCTEH COOBITUH C

32 npUMeHeHHeM (GOopMyIl U rpapuUecKux
METOJI0B

33 Brruucnenue BeposTHOCTEH COOBITUH C




npuMeHeHHeM (GOpMYIT U TpapuIECKIX
METO/IOB

CrnyyaiiHble BETMYHUHBI U paclpeeieHusl.

34 MareMaTHYeCKO€ OKUIAHNE CITyqaliHOM 1
BEJIMYHMHBI
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KJIIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMpoBePsSIEMOro .
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpPeIHEro o01ero 0opa3oBaHus
pe3yJabTara
6 Teopust BeposSTHOCTEH U CTaTUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaTb  NOHATHUSIMHU:  CpeOHEE  apU(PMETUUYECKOE,  MEAuaHa,
’ HauOoJIbIlIee, HAUMEHbIIIEE 3HAUCHHE, pa3MaX MACCHBA YHCIOBBIX JAHHBIX
OrniepupoBaTh MOHATUSIMH: CIIyYaWHBIA IKCIEPUMEHT (OTBIT) U ClydailHOe
coObITHE, DJIEMEHTApHOE COOBITHE (PIEMEHTAPHBIM HMCXOJ) CIy4aHOTO
6.3 OTIBITAa; HAXOJUTh BEPOSTHOCTHM B OMNBITaX C PaBHOBO3MOXKHBIMHU
CITyJailHBIMHU COOBITHUSIMH, HAXOJUTh M CPAaBHUBATH BEPOSTHOCTH COOBITHI B
M3YYEHHBIX CITy4alHBIX SKCTIEPUMEHTaX
Haxomute u ¢opmynupoBarh coObITHS: mepecedeHne U OoObeAUHEHHE
6.4 JTAHHBIX COOBITHM, COOBITHE, MPOTHUBOIIOJIOKHOE JTAHHOMY COOBITHIO;
' MOJIb30BaThCS TUarpaMMaMu Jijepa u GOpMyIION CIIOKEHHUST BEPOSTHOCTEH
MIPU PEIICHUH 3a/1a4
OniepupoBaTh MOHATUSIMH: YCIIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIC COOBITHS;
6.5 HaxOJIUTh BEPOSITHOCTA C TIOMOIIBIO TIPaBUJIa YMHOXEHHUS, C TIOMOIIBIO
JIepeBa CIIy4allHOTO OMbITA
6.6 [IpuMeHsITh KOMOMHATOPHOE MPABWIIO YMHOKEHHUS MIPU PEIICHUH 3a/1a4
OnepupoBaTh TOHATHSAMHU: HCIBITAHUE, HE3aBUCHMbBIC HCIIBITAHUS, CEPHS
6.7 WCIIBITAaHUH, YCIeX M HeyJada; HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUU
' HE3aBUCHUMBIX HWCIBITAHUHA JI0 TIEPBOTO yCIieXa, HAXOJUTh BEPOSTHOCTH
coOBITHH B cepuu UCTbITaHuK beprymn
6.8 OnepupoBaTh MOHATUSAMHU:  CiIydyailHas  BENUYMHA, paclpe/eieHHe
' BEPOSTHOCTEH, TMarpaMma pacrpeaciieHus
11 KJIACC
Kona .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHMBaTh BEPOSITHOCTH 3HAYCHUU ClIy4aitHO# BEJIIMYHHBITIO
' pacrnpeieNeHUI0 WK C IOMOIIBIO JUarpaMm
5.2 OnepupoBaThb TMOHATHEM MAaTeMaTHYECKOTO  OXUJaHUS, IMPUBOJUTH




IIPUMEPBI TOTO, KaK MPUMEHSIETCd MaTEMAaTUYECKOE OKMJAHUE CIydalHOMN
BEJIMYMHBI, HAaXOIUThb MAaT€MaTUYECKOE OXUAAHME 10  JAHHOMY

pacnpeeeHuIo
5.3 Nmets npenicraBiieHre 0 3aK0HE OOJIBLINX YKCET
5.4 HNmets npencraBiieHre 0 HOPMaJIbHOM PaCIpPECIICHUN

INPOBEPAEMBIE SJIEMEHTbBI COAEPKAHUSA




10 KVIACC

Kox
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpPOSTHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX ¢ MOMOINBIO0 TabwI U auarpamm. CpenHee apudmMeTndeckoe,
MeuaHa, HauOoJIbIlIee ¥ HauMEHbIIee 3HAYCHHS, pa3Max, JUCIIEPCUS U CTaHIApTHOE
OTKJIOHEHHE YMCITIOBBIX HAOOPOB

6.2

CrydaiiHple 9KCIIEpUMEHTHI (OIBITHI) U CITy4aifHbIe COOBITHS. DIeMEHTapHBIE COOBITUS
(ucxonmpr). BeposTHOCTH CitydaifHOTO COOBITHS. BIM30CTh 4YacCTOTHIM BEPOSITHOCTU
coObiTuil. CitydaiiHble OMBITBI C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepauuy Haag CcOOBITUAMM: IepeceyeHue, OOBbEANHEHUE, IPOTUBOIOJIOKHbIE
coObITus. {uarpammsl Diinepa. @opmyra ciokeHus: BEpOSATHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BEpOSTHOCTEH.  JlepeBo  CilydallHOIO
skcriepuMenTta. Gopmyna mosHOM BeposiTHOCTH. HezaBucrumMbie cOOBITHS

6.5

KomOunatopHoe mpaBmwio ymHoxeHus. IlepecranoBku u ¢dakropuan. Ywucno
couetanuil. Tpeyroapauk Ilackans. ®opmyna Ounoma HetoToHa

6.6

bunapuplii ciydaliHbIil OmBIT (MCHBITAaHWE), ycnmex U Heynada. HesaBucumble
ucneiTanug. Cepus HE3aBHCUMBIX UCHBbITaHUM 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyin

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrnpenesieHus.
[Ipumeps! pacnipenieneHuii, B TOM 4Kciie TeOMETPUUYECKOer OMHOMUAIBHOE

11 KIJACC

Kon

IIpoBepsieMblii 3J1IEMEHT COJEPKAHUS

Teopust BEpOSITHOCTEH U CTATUCTUKA

5.1

YwucioBelie XapaKTECPUCTUKU CJ'Iy‘I&fIHBIX BCJIIMYHUH. MAaTEMaTH4YCCKOC OXKHIAaHHC,
JUCIICpCHUA n CTaHAAapPTHOC OTKJIOHCHHC. HpI/IMepH IMPUMCHCHUA
MaTCMaTHYCCKOI'O OXXHMAAHHA, B TOM YHMCIIC B 3aJa4dax H3 MOBCEIHEBHOM KU3HHU.
MaremaTudeckoe 0XKUJIaHHUE 6I/IHapHOI7I cnyqaﬁHoﬁ BeIIMYMHBL. MaTeMaTuueckoe
OKHUJaHUEC CYMMBI CHy‘I&ﬁHBIX BeIMUMH. MareMaThudyeckoe OXHUJaHHe U
JUCIICPCHUA TCOMETPUICCKOI'O U OMHOMMAJIBLHOTO pacnpeﬂeneHHﬁ

5.2

3aKkoH OOJBIIMX YHCEN U €ro poJib B HayKe, MpUpoje U obmecte. Beibopounblit
METO]I UCCIIeI0OBAHUN

5.3

HpI/IMepLI HCIIPEPBIBHBIX CJ'Iy’-IB.fIHBIX Beau4yuH. IIoHsATHE O INIOTHOCTH
pacnpeaciiCHu. 38.)13.‘11/1, NpUBOJAIINE K HOPMAJIBHOMY pPaCHpCACIICHHUIO.
Ilonsatue o HOPMAaJIbHOM PaCHpCACICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI cpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JJOKA3aTENbCTB, AJITOPUTMAMHU PCIICHHS 3a/1ad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh TMOHATUSMU: OIPEIEICHHE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOINOJIOKHOE YTBEPXKJIEHUE, MPUBOJAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYEeCKOHU WHIAYKIOWH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS MMPHU PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMi HaJ{ MHOXKXCCTBAMMU;
YMCHHC HUCITIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ armapar JJIA
OTIMCaHMsI PEATbHBIX MPOIIECCOB M SIBJICHUI M NPU PEIICHUU 3alad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
Y OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; MCTIOJIB30BaTh Tpadbl Mpu

PEIICHNH 3aaa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
palMoOHAIBHBIM II0KA3aTeNIeM, CTEIEeHb C JICHCTBUTENIBHBIM IOKA3aTEelIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK II0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJbHBIX, ILEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTeNh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBkiuja npu
pELIEHNN 3a/a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3HIMOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsAIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHATIBHBIX ~ BBIP@KEHHUH; yMEHHME  ONEepUpoBaTh  MOHATHUAMHU:
MOCIIEIOBATEIbHOCTh, apH(MeTHUecKas TMporpeccus, TreoMeTpudecKas

nporpeccusd, OCCKOHEYHO y6LIBaIOIJ_Ia}I TCOMECTPHUYICCKAA TIPOTPCCCH,




YMEHHUE 3a/1aBaTh IOCIEAOBATEIBHOCTH, B TOM 4YHCIE€ C IOMOLIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILIEKCHBIE 4YHCJA, MOJYyJAb U apryMeHT
KOMIUIEKCHOTO  4Hchia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETb
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBATh
HOHATUSIMM:  MaTpuua 2X2  wu  3x3, omnpeaenuTeslb  MaTpULbl,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATUSAMH: PpalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHHMH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB U CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YPaBHEHUs, HEPABEHCTBA M CHCTEMBI C I1IapaMeTPOM; IPUMEHSATh
YPaBHEHUS, HEPAaBEHCTBA, MX CHUCTEMBI UI1 DPEUICHUS MaTEMaTHYECKHUX

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

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMM, HauOoJblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
GbyHKIMM, TiepBasg U BTOpas MPOW3BOJHAS (YHKIUH, T€OMETPUUYECKUI U
(¢buznueckuif CMBICI TPOU3BOAHOM, MepBooOpa3Has, ONpPeNeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMK (DYHKIUH, HAaXOJUTh ypaBHEHUE KacaTelbHON K Trpaduky
(GyYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHWEM ammapara MaTeMaTH4ecKOro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCIE COLUATBbHO-?PKOHOMHYECKUX H
(bu3nueckux 3agadax; HaXOAUTh TUIOMATU U 00BEMBI GUTYpP C MOMOIIBIO

HUHTCTpalia; IMPUBOAUTL HNPUMCPbBI MATCMATUYCCKOI0O MOIACIUPOBAHUA C




MOMOIIEI0 T (EepeHIINATBHBIX YPABHCHHIMA

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3MLUs (QYHKIUH, nuHeiHas (yHKUIuUS, KBaApaTu4yHas (QyHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
(GyHKIMKM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTellbHAs W
norapupmuueckas (GyHKIUH; YMEHHE CTPOUTh TpapuKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
UCTIOJIb30BaTh TPa(QUKH IS W3YYSHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ul pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJlaud pa3HbIX TUMOB (B TOM YHCJIE Ha
MPOLIEHTHL, JOJM U YacTH, Ha JBWXKEHHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIOBHIO 3a/layd, HUCCIENOBAaTh IOJYYEHHOE pEIICHUE U
OIICHMBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallMd Ha $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33Ja4u, UCCIEA0BATh
NOCTPOCHHBIE  MOJEIM C  UCIHOJb30BaHWEM  ammapara  ainreOpsl,

UHTEPIPETUPOBATH MOJTYYECHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHuyecKoe, MeauaHa,
HauOoJIblllee U HauMEHbIlee 3HAYEHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIaxX, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
UHGOPMAIIMI0O C TOMOUIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpaUYecKu HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT U CIIydallHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH

BCPOATHOCTL € HCIOJIb30BAHUCM Fpa(I)I/I‘-ICCKI/IX MCTOHOB;, IIPUMCHATH




(GopMyNBl CIHOKEHHS W YMHOXXCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyiny bepHymu, komOuHaTOpHbIE (HAaKTHI U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUs W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (YHKIWUU PpaACHpENeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PaCIpENeICHUH sl pelIeHus 3a/1a4;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHWE TIPUBOJIUTH TPHUMEPHI TIPOSIBIICHHUS 3aKOHA
OONBIIMX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATHHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJETh U

MHTEPIPETUPOBATH MTOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TPpEXTPaHHBIM Yroj, CKpelUBaloluecs npsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroia MeXAy TMpsSMONM M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3ydeHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPY)KAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIALL (GUIYpbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOIPAaHHHKA,
Ky0O, napauienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
IOBEPXHOCTH NHPAMUbI, IMPHU3MBI, KOHyca, IMJIMHApA, O00BEM KyOa,
NOPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHHs KOHyca M LWIMHIpA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHMIO, CEUEHHE 11apa, IUIOCKOCTb,

Kacaromasacs C(pepLI, oujinHAapa, KOHYCAa; YMCHUC CTPOUTb CCUHCHUC




MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYP, CaMOCTOSTEIHHO
(dbopMynHpOBaTh OIMpeaeSICHHs] U3y4aeMbIX (HUTYp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napayieIbHBIA TIEPEeHOC, CUMMETPHS Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIE30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3aad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOI,
I011a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HHW; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIUYHHEI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHble (GOpMyJbl U METOJbl, B TOM YHCIIE: IUIONAJb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMubl, MPU3MBblL, UIHHIpPA,

KOHYyca, I1apa; yMeHHE HaX0UTh OTHOIIIEHUE 00BEMOB TIOTI00HBIX (Uryp
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VYmenune OIICPHUPOBATL NOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJIIpHOC IIPOM3BCACHUEC, BEKTOPHOC IIPOU3BEACHHUE, YIrojJl MEKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTrux y‘Ie6HLIX npeaMEcTOB

13

YMeHne BBIOMPATh TOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YyYCHUH MPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHUE paCIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHI MAaTEMATHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAyKU




IHOACHUTEJIBHAA 3AIIMCKA

I'eomeTpuss sBAseTcsT OAHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHETO
o0mero oOpa3oBaHms, TaK Kak 00ecriednBaeT BOZMOKHOCTh U3YUEHHUS TUCIUILIAH
€CTECTBEHHO-HAYYHOM HAIMpaBICHHOCTH M TIPEIMETOB TYMaHUTAPHOTO IIMKJIA.
ITockombKy  JIOTMYECKOE  MBINUICHHWE,  (GopMHpyeMOoe TMpU  H3YYCHUHU
00yJaromUMHCs TTOHATHHHBIX OCHOB T'€OMETPHH, TPH JI0KA3aTEIbCTBE TECOPEM U
MOCTPOEHUM IIETIOYKU JOTUUECKUX YTBEPXKJACHUU MPHU PEIICHUH TeOMETPUUYECKUX
3a7a4, YMEHHE BBIJBUTaTh M OINPOBEPrarh TUIIOTE€3bl HEMOCPEICTBEHHO
HCTIOJIB3YIOTCSl MPU PEIICHUH 3a7ay €CTeCTBEHHO-HAYYHOTO IMKJA, B YaCTHOCTH
dusznueckux 3amad.

Ienb ocBOCHUS TIpOrpaMMbl yueOHOTO Kypca «I'eomeTpusi» Ha yriyOoJIeHHOM
YPOBHE — pa3BUTHEC WHIAMBUIAYAIBHBIX CIIOCOOHOCTEH OOydJaromuxcs TMpHu
M3y4YeHUN T€OMETPHH, KaK COCTaBIIIONICH MpeaMeTHOM obnactu «MaTteMaTuka u
nHpopMaTUKa»  4Yepe3  OoOeCreuyeHHe  BO3MOXKHOCTH  MPHOOpPETEHUA U



UCIIOJIb30BaHUsl Oojee TayOOKMX TE€OMETPUYECKUX 3HAHUW U JACHCTBUH,
cnenu(pUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEUTHOTO MPO(PECCUOHATBHOIO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBRIMM 3alayaMu Kypca TE€OMETPUUM Ha YIIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SBIISIOTCS:

paclIMpeHue MpeaCTaBICHUs 0 TEOMETPUM KAK YAaCTU MUPOBOU KYJIBTYpPbHI U
(opMHUpOBaHNE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

(opMHUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypaXx Kak o
BOKHEUIINX MAaTeMaTUYECKUX MOJENAX, MO3BOJISIOIIMX OINUCHIBATh U HU3y4aTh
pa3HbIE SBJIEHUS OKPYKAIOIIErO0 MUPA, 3HAHUE MTOHATUMHOTO aIapara 1o pas3aeiy
«CTepeoMeTpusi» y4eOHOro Kypca reOMEeTpHUH;

dbopMupoBaHME  YMEHHUS  BIAJETh OCHOBHBIMH  TOHSATHUSMH 0
OPOCTPAHCTBEHHBIX (Urypax MW UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dopMynn U yMeHHE UX NPUMEHSATh, YMEHHUS JI0Ka3bIBaThb TEOPEMBbl U HAXOJHUTH
HECTaHAapTHBIE CIIOCOOBI pellieHus 3aa4;

dbopMHUpOBaHUE YMEHHUS PACIO3HABATH HA YEpTEkKaX, MOJCISAX U B PeaIbHOM
MUpPE MHOTOIPAHHUKH W Tejla BpAIICHUS, KOHCTPYMPOBATH TI€OMETPUUYECKUE
MOJEIIN;

dbopMHUpoBaHUE TOHMMAaHUS BO3MOXHOCTH aKCMOMATHUYECKOT'O IMOCTPOEHUS
MaTEMaTUYECKUX Teopui, (HOpMUPOBAHHE MOHMUMAHHUS POJIU AKCHOMATUKH TPH
IIPOBEICHUU PACCYXKIACHUM;

dbopMHUpOBaHUE YMEHHS BIIAJETh METOJAAMHU J0Ka3aTelIbCTB M AITOPUTMOB
pEILIeHUs, YMEHUsSI UX NPUMEHATh, IPOBOAUTH JOKA3aTEIIbHBIE PACCYXKICHUS B
XOJI€ PELICHUsI CTEPEOMETPUUECKHX 3a1a4 U 3a]1a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOIMMOCTH  JOKa3aTeNbCTB  TpU
000CHOBaHMHM MaTEMAaTUYECKUX YTBEPXKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JNEIYKTUBHBIX PACCYKICHUM;

pa3BUTHE W COBEPIICHCTBOBAHUE HHTEIUICKTYAJIIBHBIX W  TBOPYECKUX
CHOCOOHOCTEN 00y4aronMXcsl, MO3HABATEIbHON aKTHBHOCTH, MCCIIEIOBATEIBCKUX
YMEHHUU, KpUTUIHOCTH MBILIJIEHUS, UHTEPECAa K U3yUYEHHUIO T€OMETPHH;

(dopmMupoBaHue (PYHKIIMOHATBHON TI'PAMOTHOCTH, PEJIEBAHTHOM TC€OMETPHH:
YMEHHS pacHO3HAaBaTh MPOSIBICHUS TI'E€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIBHBIX KU3HEHHBIX CUTYalHsIX U IIPU U3YYECHUHU OPYTUX
yu4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJEIIMPOBAHUSA PEAIBHBIX CUTyalUd, HCCIEHOBAaHUA IOCTPOCHHBIX MOZECIEH,
MHTEPIIPETALNHN ITOJTYYEHHBIX PE3YIIbTATOB.

OCHOBHBIMH COZI€p)KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «['eomeTpusi» B
10-11 «xmaccax sBisroTcs: «[IpsMble W TUIOCKOCTH B TPOCTPAHCTBEY,



«MHororpannukn», «Tema BpameHus», «BekTopel M  KOOpAWHATHl B
MIPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPHPOBATH
MOHATUSAMUY», PEIEBAaHTHBIMM T€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOy4YEHHMs B
10-11 xmnaccax, OTHOCUTCS KO BCEM COJAEPKATEIIbHBIM JUHUAM Y4eOHOTO Kypca, a
(dopMHUpOBaHHE  JIOTUYECKHX YMEHHUW  pachpefenseTcss He TOJbKO IO
coJiep KaTesIbHbIM JIMHUSIM, HO U 110 rogam oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil pabouyeit
OpOrpaMMbl, pACTpeeNEHHBIM MO TojJaM OO0Yy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, IPUHIMIHAILHBIM BOIIPOCaM 00ydYaromirecs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMU MOHSATUSMU U HABBIKAMU MOCJIEIOBATENBHO U MOCTYIATEIbHO, C
COOJII0/IEHNEM MPUHIIMIA IPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUYECKHUX MPEJCTaBICHUN O0YyUaIOLUXCs, PACIIUPSS U YIIIyOJIss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gatb ycnmoBuss qus  guddepeHunanud  00ydeHUs,  MOCTPOEHUs
UHAUBUAYATbHBIX 00pa30BaTeNIbHBIX MPOrpaMM, OOECNeYuTh YriyOJEHHOE
U3y4YeHHE TeOMETPUU KaK COCTABIISIIONIEH yueOHoro npeamera «MareMaTtukay;,

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYEHUS MaTEMaTHUKH C
yu€ToM BbIOOpa Oyaymied mnpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKIY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenume yueOGHoro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 xmacce — 102 yaca (3 gaca B Heneno), B 11 kinacce — 102
yaca (3 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBaromuecs mnpsMble. [Ipu3Haku CKpemnBaroIuXxcs
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 CBOWICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpa’jp, MapajuieNenune,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHAUKYISPHOMI TUIOCKOCTH. OproroHansHOe MIPOEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTenl. Teopema o TpEX NePIEHAUKYIIApaX.

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
JIBYIPaHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, nOpsAMOYIOJIbBHBIM — MHapajulesienuIe] W €ro  CBOMCTBA.
Kparuaiiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasT W yceu€HHas nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHel
MpaBWIBHOM nupaMuiabl. [IpaBuibHBIE MHOTOTPaHHUKHW: NpaBWIbHAA INpU3Ma M



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMOW IPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  MHPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI 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. Koopaunatsel BekTOpa. CBA3b MEXAYy KOOPAMHATaMH BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue 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
HAKJIOHHOUM TPHU3MBI, IWIMHIPA, MAPAMUIbI U KoHyca. O0BEM Iapa W MapoBOTo
CerMeHTa.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. Ilpu3ma, BImcaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEIr0 MPOEKTUPOBAHUS, METO IMEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJauHat B rpoctpancTBe. Koopaunatsl Bektopa. PaznoxkeHnue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtobOpakeHus. [[BuxkeHuss U paBeHCTBO GUryp.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHHWI: TMapauIeNbHBIA IEepeHocC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YTJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOT'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIeCTBa, MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHUH,
OpoUeayp TpaxAaHCKOTO oOuiecTBa (BbIOOPHL, OMPOCHI U APYroe), yMEHHeE
B3aUMOJICICTBOBATh C COLMAIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C HUX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPaKJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIJIOMY M HACTOSIIIEMY POCCUICKON MaTeMaTHUKU, IEHHOCTHOE OTHOILICHHE
K JIOCTIDKCHHMSIM POCCHUUCKHUX MAaTeMaTHKOB W POCCHUUCKON MaTeMaTHYECKOMU
IIKOJIbI, WCIIOJb30BaHUE ATUX JOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JTyXOBHBIX LHEHHOCTEN POCCHUICKOrO Hapoja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TOBEICHUS,
CBA3aHHOIO C MPAaKTHYECKUM T[PUMEHEHUEM JOCTH)KEHUH HAyKu U
NEATENIbHOCThIO  YYEHOr0, OCO3HAaHUE JIMYHOrO BKJIaJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIOYas A3CTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, pelLIeHuH, pacCyXJIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHUPOBAHHOCTh YMEHHUS TPHUMEHATh MaTeMaTHYeCKHe 3HaHHUS B
MHTEepecax 370pOBOro M 0e30macHoro oOpaza JKHU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (3J0pOBOE MUTAHUE, COATAHCUPOBAHHBIM
PEXUM 3aHATUN W OTIbIXA, PeTyisipHas (u3ndeckas aKTUBHOCTH), (pu3ndeckoe
COBEPIIIEHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03]0POBUTEIBHOM
NEeATENbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOJIOOUSI, MHTEPEC K
pa3iuuHbIM  chepaM  OpodecCHOoHANbHON  JEATENIbHOCTH, CBS3aHHBIM C



MaTeMaTUKOW U €€ MPUIOKEHUSMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu M peanu3oBbIBAaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHbI,
FOTOBHOCTh W  CIOCOOHOCTh K  MAaTeMaTHUYeCKOMY  OOpa30BaHHUIO MU
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEW >KM3HU, FOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) AKOJIOTHYECKOe BOCTIUTAHUE:

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpbl, NOHHUMaHUE BIUSHUSA
COLIMAJIbHO-DKOHOMMYECKMX MpPOILIECCOB HAa COCTOSIHUE MPUPOAHOM U
COLIMAJIBHOM Cpellbl, OCO3HaHHWE TIJI00AJIBHOrO XapakTepa 3KOJIOTMYECKUX
npo0sieM, OpUEeHTalUs Ha TPUMEHEHUE MaTeMaTUUYeCKUX 3HAHUMU JJIs pelleHUs
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJITAHUPOBAHKUE MOCTYIKOB U OLEHKH UX
BO3MOXKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKu U  OONIECTBEHHOM MpPaKTUKH, MOHUMaHUE
MaTEMaTUYECKON HAyKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTANoB €€
pPa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTHUS I[MBWIM3AIMH, OBJIAJICHUE SI3BIKOM
MaT€MAaTHUKA MU MaTeMaTUYECKOW KyJIbTypOW KaK CpPEACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYUIIECTBIISAITh MPOEKTHYIO U HCCIIEIOBATEIBCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATh ¥ XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTEMAaTHUECKUX
OOBEKTOB, TOHSTHHA, OTHONICHHH MEXIy MOHATHAMH, (GOpPMYIHpPOBATH
OTIpEJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBIH  TMpPHU3HAK
KiIaccu(uKanuy, OCHOBaHUSA Ui OOOOIIEHUS ¥ CpaBHEHUSA, KPUTCPUH
MIPOBOJUMOTO aHAJIN3a;

BOCIIPUHHMATh, (OPMYIHPOBATbH M  NPEOOPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE ¥ OTPHUIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBJISTh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3UM U
MPOTUBOpEYrs B (pakTax, JaHHBIX, HAOIIOJACHHUIX U YTBEPKACHUSIX, TIPEIIaraTh
KPUTEPHH JIJIS1 BBISIBIICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUNI;

JIeNaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHH, YMO3aKIIOUCHUH 10 aHAJIOTHH;

MIPOBOUTH CaMOCTOSTEIILHO JI0KA3aTeILCTBA MaTEeMaTUIECKUX
YTBEPKICHUN (MpSMBIE W OT MPOTHUBHOIO), BBICTPAWBATh apPTYMEHTAIIHIO,



NPUBOJIUTh TPUMEPbBl U  KOHTPIPUMEPBI, OOOCHOBBIBAaTH COOCTBEHHBIE
CYXKIECHUS U BBIBOJIbI;

BbIOMpaTh Ccroco0 pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIlCHMs, BBIOMpPATh HauboJee MOAXOIAIUA ¢  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEIOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
GopMynupoBaTh  BOMPOCHL, (UKCHPYIOLIME MPOTHBOpEUYUE, MpolJIemy,
yCTaHABIMBATh UCKOMOE U JAaHHOE, (POPMHUPOBATH TMIIOTE3Y, apTyMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CaMOCTOATENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBaHUE M0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
ABJICHUS, TIPOIECCA, BBISBICHUIO  3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMH, TPOIIECCaAMU;

CaMOCTOATEIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 110 pe3yJbTaTaM
NPOBEIEHHOTO HAOMIOACHUS, UCCIENOBAaHUS, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHU;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
NPEIINOJIOAKEHUS O €70 PA3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh JeUIUTHl MHGOPMAIHU, AaHHBIX, HEOOXOJIUMBIX /JIi OTBETa
Ha BOMPOC U JJIs PEIICHUS 3a]1auu;

BbIOMpaTh  MHPOPMALUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3MPOBATh U HHTEPHPETUPOBATH HUHGOPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

CTPYKTYpHpPOBaTh MH(OpMAIUIO, MIPEACTABIATH €€ B pa3lIuyHbIX (hopmax,
WJUTIOCTPUPOBATH Tpadruecky;

OLICHMBATh HaJEXKHOCTh uHpOopMaIuu o CaMOCTOSITEIIbHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCcAJbHbIE YUe0OHbIE 1eiCTBUSA

OOmenne:

BOCIIpUHUMATh M  (OPMYJIHPOBATH CYXKJIEHHSI B COOTBETCTBHU C
YCIOBHAMHA 1N OCIIAMU 06H16HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPAa’XaTb CBOIO TOYKY
3pCHHA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, AaBAThb ITOACHCHHA I10 X0y PCIICHUA
3a71a4M, KOMMEHTUPOBATh MOJYYEHHBI PE3YJIbTAT;

B X0J1€ O0CYXEHHUA 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aa4li, BBICKA3bIBaTh HACH, HALICJICHHBIC Ha IMNOUHCK
peuicHus, COIIOCTABJIATH CBOU CYXKIACHHUA C CYXXIACHUAMHU APYTHUX YYACTHHKOB



auanora, OOHapyKUBaTh Pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMyIupOBaTH Pa3HOIJIACUS, CBOU BO3PAKECHMUS,;

NpEACTaBIATh  pe3yJdbTaThl  pEIIEHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIEeI0BaHUS, MPOEKTA, CAMOCTOATENbHO BbIOMpaTh (hOpMaT BBICTYILIEHUS C
y4€TOM 3a/1a4 MPE3eHTAl U OCOOCHHOCTEN ayAUTOPHH.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE elicTBUA

Camoopranusanus:

COCTaBJIATH TUIaH, AITOPUTM PEIICHHsI 3a7a9, BEIOUPATh CIIOCO0 pemieHus
C y4€ToM UMEIONIMXCA PECYypcOB M  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAapUAHTHI PEIICHUH C Y4ETOM HOBOU
uH(pOpMaIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:

BIAJIETh HAaBBIKAMH TIO3HABATEIBHOW pediieKcMH KakK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUH W MBICIIUTEIBHBIX IPOILECCOB, WX PE3YNIbTATOB,
BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISl Tpollecca M pe3ylibTaTa
peIleHus] MaTeMaTUYeCKON 3a/1auH;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PEIICHUH
3a/layd, BHOCUTh KOPPEKTHBBI B JESATEIBHOCT HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEId M YCIOBUSM, OOBSCHATH
OPUYUHBI  JIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Ppe3ylbTaTOB JEeATEbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTBITY.

CoBMecTHAas 1€ATEJIbHOCTh:

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
WHAUBUAYaTbHON paboThl MpU pelieHUH Y4YeOHBIX 3a/ad, NMPUHUMATH IIelb
COBMECTHOW NEATEIHbHOCTH, IUIAHUPOBATH OPTaHMU3AIUI0 COBMECTHOW paboTHI,
pacnpenensiTh BUIAbl paboT, JOTOBApUBATHCA, 00CYXKIATh MPOIECC U PE3YIbTAT
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B TPYMIOBHIX (popMax paboThI (00CYKaeHUSI, 0OMEH MHEHHUIA,
«MO3TOBbI€ IITYPMbD» U WHBIE), BBINIONHITH CBOI YacTh paldOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C APYTMMH 4YJICHAMH KOMAaHbI, OIICHUBATH
KaueCcTBO  CBOETO BKJaJAa B  OOmMMUNA  TPOAYKT 1O  KPUTEPHSIM,
c(hOpMyTHPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:
e CBOOOJHO OMEPUPOBATH OCHOBHBIMHM MOHSITHUSIMH CTEPEOMETPUM MPHU
pELICHUN 33724 U MIPOBEICHUN MATEMATHUYECKUX PACCYKICHUN;



MPUMEHATH aKCHOMBI CTEPEOMETPHH U CIEACTBHSI U3 HUX MPU PEIICHUN
TeOMETPUYECKUX 3a]1aY;

KJIACCU(PUIIMPOBATH B3AUMHOE PACTIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJIHO OMEPHUPOBATh MOHATHAMH, CBS3aHHBIMH C yIJIaMHd B
IPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSMON U
TUIOCKOCTHIO;

CBOOOIHO ONEPHPOBATH MOHATHIMHE, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOO/IHO pacrio3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHHUKOB (TIpU3Ma,
nUpaMKaa, MPSMOYTOJIbHBIN Napasuienenune, Kyo);
KJIacCHQUIMPOBATh MHOTOTPAHHUKH, BBIOMpAas OCHOBAaHHS NS
KJ1accupuKaIuy;

CBOOOJIHO OMNEPUPOBATHh TMOHATHSIMH, CBS3aHHBIMH C CCUYCHUEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBIMIOJIHATh ~ TapajUieibHOE,  IEHTpajJbHOE W  OPTOTOHAJIBHOE
NPOSKTUPOBaHNWE (UTYp Ha IUIOCKOCTh, BBITIONHATh H300paKEHUS
¢buryp Ha MmIOCKOCTH;

CTPOUTh  CEYEHHMs] MHOTOTPAHHUKOB  pa3IMYHBIMH  METOJaMH,
BBITMIOJHATh (BBIHOCHBIE) IUIOCKHE YEepPTEKHW M3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHHU3Y;

BBIUUCTSATh IUIOIIATM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OMEpUPOBATh MOHATUSMU: CHUMMETPHUS B MPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHUMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO ONEPUPOBATH MOHATHIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemate 3aJa4d Ha JO0Ka3aTeIbCTBO MaTeMaTHMYECKUX OTHOILEHUH U
HaXO0KJIEHUE F€OMETPUUYECKUX BEJIMYHH, IPUMEHSS U3BECTHBIE METO/IbI
OpU pEeHIeHHH MaTeMaTU4YeCKUX 3a7ad IOBBIIIEHHOIO M BBICOKOIO
YPOBHSI CIIO’KHOCTH;

OPUMEHATh MNPOCTEHIINE MNPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbl MPH PELUICHHH CTEPEOMETPHUUECKUX
3ajady;

U3BJIEKaTh, MPEOOpPa30BbIBaTh U HMHTEPIPETUPOBATH HH(YOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
YepTekax U pUCYHKAX;



e TMPHUMEHATH TIOJTyYCHHBIC 3HAHWS Ha TPAKTUKE: CPABHUBATH W
aQHAM3UPOBATh PEABHBIC CUTYAIlUH, MPUMCHSATh U3YUCHHBIC TIOHSITHS
B TIPOIIECCE TIOWCKA PEIICHUS MaTeMaTHYeCKH CHOPMYIHPOBAHHOMN
POOJIEMBI, MOJICTTUPOBATh PEAJIbHBIC CUTYaIlMd Ha S3bIKE TCOMETPHH,
MCCIIeZIOBATh MOCTPOCHHBIC MOJICITH C HCITOJIb30BAaHUEM
TCOMETPUYCCKUX TIOHATHH M TEopeM, almapaTa aireOpbl, peliaTh
NPAKTHYCCKUE 3aJlay, CBSA3aHHBIC C HAXOXXICHHUEM TI'€OMETPUUYCCKUX
BCJIMYWH;

e HWMETh MPEJCTABICHUS 00 OCHOBHBIX J3Tamax pa3BUTHS I€OMETPUHU Kak
COCTaBHOMW 4acTH (yHJIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kinacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OTICPUPOBATH MOHATHUSMHU, CBI3aHHBIMU C IMJIMHIPUYCCKOM,
KOHUYECKONH M CHEepUYECKON IMOBEPXHOCTSAMHU, OOBSACHATH CIOCOOBI
TIOJTYYCHUS,

e ONICPHUPOBATHL IOHATHUSAMH, CBS3aHHBIMH C TEJIaMH  BpAICHUS:
IIWIHHJIPOM, KOHYCOM, CEepOoi U IapoM;

e pacro3HaBaTh Tejla BpaileHus (MWIMHAP, KOHYC, chepa u map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpallleHHUS;

e KJIaCCU(PUIMPOBATH B3AUMHOE PACIIONIOKEHUE C(Hephl U MITOCKOCTH;

e BBIYHCIATH BEIIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TE€JN BpallleHHUS,
00BEMBI U TUIOMIAM TOBEPXHOCTE MHOTOTPAaHHUKOB M TE€J BpaleHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

e CBOOOJIHO OMEPUPOBATH TOHATHUSIMH, CBSI3aHHBIMH C KOMOWHAIUSMU
TET BpAaIlEHUS W MHOTOIPAHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B
chepy U ormucaHHBIN 0KOJI0 cdephl, chepa, BIMCaHHAS B MHOTOIPaHHUK
WM TEJIO BPAICHUS;

e BBIYHCIATH COOTHONICHUS MEXAY IUIOMAJIMUA TOBEPXHOCTEH W
00BEMaMHM TTOJJOOHBIX TEJT;

e u300paxkaTb W3y4yaeMble (QUTYPHI, BBHIMOIHATH (BBIHOCHBIE) IUIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHMUS;

e W3BJICKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBbIBATh MHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTYypaX, NPEICTABICHHYIO Ha
YepTexax U pUCYHKaX;

e CBOOOJIHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

e BBITIOJIHATH ONIEPAIINH HAJT BEKTOPAMH;

e 33/1aBaTh IUNIOCKOCTh YPABHCHHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;

e pemiaTh TEOMETPUYECKHE 3aJadll Ha BBIUHUCICHUE YTIIOB MEXIY
OPSMBIMH ¥ TUIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHHUA OT TOYKH JO



IUIOCKOCTH, B LEJIOM, Ha MNPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/A IPU PELICHUU,

CBOOOJIHO OINEpPUPOBATH MOHATHUSIMHU, CBS3AHHBIMU C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB U Tl BpalleHUs MpU
MMAPpAUICIIBHOM TEPEHOCE, UEHTPAIbHOM CUMMETPUH, 3EPKAIBHOU
CUMMETPUH, TIPU TOBOPOTE BOKPYT MPAMOM, MpeoOpa3oBaHus MOJ00US;
CTPOUTH CEUYEHUsS MHOTOIPAHHMKOB M TEJI BpAlICHUSA: CEUYCHUSA
HUIMHApa (mapauiebHO U NEPIEHIUKYISIPHO OCH), CEUYEHUs] KOHYyca
(mapasnenbHble OCHOBAHUIO U MPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS
niapa;

UCIIOJIb30BaTh METOJAbI IOCTPOCHUSI CEUYEHUMN: METOJ CJIEA0B, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEN TIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHATH TeOMETpUYECKHe (PaKThl JJIsI PEIICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJIATalOIUX HECKOJIBKO IIAaroB PELICHUs, €CIU YCIOBUSA
IPUMEHCHHMS 3aJ1aHbl B IBHOM W HESIBHOU dopme;

pelars 3aJayd Ha JO0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOLICHUU U
HAaxXO0XJEHUE T€OMETPUUECKUX BEIINYNH;

IIPUMEHSATH IPOrpaMMHBIE cpeacTaa 151 3JIEKTPOHHO-
KOMMYHUKAllMOHHBIE CHUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKUX
3a7ay;

IPUMEHATH  IIOJyYEHHbIC 3HAHWUA HA  IPAKTUKE: CpPaBHUBATh,
AHAJIU3UPOBATh W OLECHHMBATh pEaJbHbIC CHUTYyallud, IPUMEHATH
VU3YUYCHHBIE MOHATHUSI, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PEILICHUS
MaTEeMaTU4YeCKH  C(POpMYyIHUpPOBaHHOW  TPOOJIEMBI, MOJECIUPOBATH
peabHbIE CUTYallMd Ha S3BIKE T€OMETPUHU, UCCIIEA0BATH ITOCTPOCHHBIE
MOJEIN C HWCIOJIb30BAHUEM TE€OMETPUUYECKUX IIOHITUH U TEOPEM,
anmapara anreOphl, pemarh MpaKTUYeCKUe 3aJadud, CBS3aHHBIC C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TIPEICTaBICHHS] 00 OCHOBHBIX 3Tallax Pa3BUTHS T€OMETPUH KaK
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢ppossie)
n/n MPOrpaMMblI Bcero Konrponbubie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypehI
1 BBenenue B ctepeomMeTpuio 23 1
5 B3aumHoe pacnosoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 HepneHm/HiymIpHOCTb MPSIMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
8 HOBTOPSHI/IG, 0000111eHIe U CUCTEMaTH3AIHS 5 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/mm Konrpoabsubie | IIpakTnyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanutruyeckas TeoMeTpHst 15 1
9 [ToBTOpEHwUE, 0606H16HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1
KpPYTJIBIX TEJ
6 JIBukeHust 5) 1
7 [ToBTOpEHME, 0606IHCHI:IC u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsATHS CTEepeOMETpUH: TOYKA, IPsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300paKEHUS Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHs: MepeceKaronuecs MmIoOCKOCTH,
nepeceKaroIuecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsaTus: MNEePECCKaromuecs MmIOCKOCTH,
ICPECCKAOIMUCCA IIpsAMasa U MJIIOCKOCTDb;
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHH1KH, H300paKxeHne
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,




HECYIIECTBYIOIIHUX 00HEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
caeacTBus U3 HuX. CriocoObI 3a1aHus
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O603HaueHus IPSIMBIX U TJIOCKOCTEH

10

N300paxkenue ceueHnit nupamubl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEepPE3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MOJIYYeHHBIX IIOCKOCTEN. PackpamuBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

12

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

13

N300pakenue cevueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pebpa. M3o0pakeHne nepeceyeHus




IIOJIY4EHHBIX IUIOCKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEYEHU Pa3HBIMU LIBETAMHU

14

Merton cneoB Ul HOCTPOSHUS CEUEHUI

15

Mertox cieoB Uit OCTPOSHHS CEUCHHIA.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTER

16

Mertoa cieoB Uit OCTPOCHHS CEUSHHH.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTER

17

[TocTpoenune ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEN U 3aMKCh I1aroB
IIOCTPOEHUSA

18

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3zmanue
BBIHOCHBIX YEpPTEKEH U 3aIliCh I1aroB
MIOCTPOCHUS

19

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MIOCTPOEHUS

20

[Toctpoenue ceuenuil B nupamue, Kyoe 1no
TpéM Toukam Ha p&bpax. Co3anue
BBIHOCHBIX YEPTEKEU U 3aIHChH IIAr0B
IIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [Togodue




TPEYroJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4YepTexkax. Mctopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue NpsiIMbIX B
npoctpaHcTBe. CKpeluBaronIfecs npsmelie.
[Ipu3HaKy CKpenMBAOIMIMXCS MPSAMBIX.
[TapamiensHbIe TIPsIMBIE B IPOCTPAHCTBE

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsamoil. Jlemma o nepeceyeHuu
MapajuiebHBIX IPSIMbIX IJIOCKOCTHIO

26

[TapannensHOCTB TpeX MpsMBIX. Teopema o
TpEX MapaielbHbIX MPsAMBIX. Teopema o
CKPEILUBAIOIIUXCS MPSMBIX

27

[TapannensHoe npoexTrpoBanue. OCHOBHbIE
CBOICTBA MapajUIeIbHOTO IPOEKTUPOBAHUSL.
N306paxenue pasHbIX GUryp B
NapajIeIbHOM MPOEKIUH

28

enTpanpHas mpoekuus. YTom ¢
COHAIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXKy NPSIMBIMU




29

3amayn Ha JOKA3aTEIHLCTBO U
HCCIEN0BAHNE, CBSI3aHHEIE C
PpAacIOI0XKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonATHA: napaIeNbHOCT NPAMOKN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajIeIbBHOCTU IPSAMON U IIIOCKOCTH.
CpoiicTBa napayuieaIbHOCTU IPSIMOM U
IUIOCKOCTH

31

I'eomerpuueckue 3a1auy Ha BEIYMCICHHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapajuyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIICHUU

33

[TapamensHas mpoeKus, MPUMEHEHUE IS
MMOCTPOCHHUS CEUCHUN KyOa H
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
apalIeJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CANHCTBCHHOCTH ITIJIOCKOCTH, HpOXO,I[HH.[CIZ
4YCpe3 TOUKY, HC ITPUHAIJICIKATYIO JTaHHOM
IUIOCKOCTH U CIEACTBUS U3 HEE

36

CsoiicTBa napaJijiCJIbHBIX ILIOCKOCTEH: 0




NapajjIeIbHOCTH IIPAMBIX IIEPECEYCHUS IIPU
NEPCCCUCHNH ABYX MapaJlJICJIbHBIX
IIJIOCKOCTEHN TPEThEn

37

CpoiicTBa napajulIeabHbIX MIIOCKOCTEN: 00
OTPE3KaxX MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMU
IJIOCKOCTSIMU; O TTEPECEUEHUH IPSIMOH C
ABYMA TapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ludaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiefienuneaa

41

Brruncnenue AnuH 0Tpe3KoB B KyOe u
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
wiockocty. [Ipu3Hak nepneHauKyIIpHOCTH
MPSIMOM U TUIOCKOCTH

43

[lepnieHIuKyIAPHOCTD MPSMOM U
miockocTy. [Ipu3Hak nepneHaAuKyIIpHOCTH
MPSIMOM U TUIOCKOCTH

44

TeopeMma 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, MPOXOAIIeH
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TIIOCKOCTH




[InockocTu U NEPIEHAUKYIISPHBIE UM

45 MpsIMbIE B MHOTOTpaHHHUKaX

46 [TmockocTy U MepreHAUKYIISIpHbIE UM
MpsIMbIE B MHOTOTpaHHUKaX

47 [Iepnenaukyisp n HakinoHHas. [locTpoeHue
MEPIICHANKYIISPA U3 TOUKH Ha MPSIMYIO

48 [Iepnenaukyisp n HakinoHHas. [locTpoenue
MEPIICHANKYIISPA U3 TOUKH Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpatHasi)

50 Teopema o Tpéx neprneHAUKYIsIpax (mpsmas
u oOpaTtHas)

51 YT0JI MeXKTy CKPEITUBAIOIIMUMHUCS TTPSIMBIMHU

59 [Touck neprneHauKyISIPHBIX MPSIMBIX C
MTOMOIIBIO IEPIIEHIUKYISPHBIX MIIOCKOCTEH

53 OpToroHanbHOE MPOCKTUPOBAHUE
[TocTpoenune ceuenuii Kyoa, MPU3MBI,

54 MPaBUJIBHON MUPaMUJIbI C TIOMOIIBIO
OpPTOTOHAIILHOM MPOEKIINH
[TocTpoenue ceueHwuii Kyoa, MPU3MBI,

55 MPaBUJIBHON MUPAMUJIbI C TIOMOIIBIO
OpPTOTOHAILHOM MPOEKIINH
CumMmeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 ockocTu. [InockocTu cummeTpuii B
MHOTOI'paHHHKaX

57 [Ipu3HaK nepneHauKyIspHOCTH MPSIMOUN U




IIJIOCKOCTH KaK CJICACTBUC CUMMCTPHU

58

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObl OITyCTUTh NEPIIEHNKYISAPDI:
CUMMETPHSI, CABUT TOYKH TI0 TTApaUICIIEHON
psIMOM

61

CrBur 1o HenapaJIeIbHOU MPAMOH,
W3MEHEHNE PACCTOSHUM

62

KonTponsnas pabora "B3aumHoe
pacroyoKeHue NpsIMbIX U MJIOCKOCTEN B
npocrpasnctae"

63

[ToBTOpEHUE: Yyroa Mex 1y MPsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTroJIbHUKE, TeopemMa
KOCHHYCOB

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEIIMBAIOIIUMHUCS TTPSIMBIMU B
MIPOCTPAHCTBE

65

FCOMCTpI/I‘IeCKI/IC MCTOAbI BBIYUCIICHUSA YTJIa
MCXKAY NPSAMBIMU B MHOT'OT'PAHHUKAX

66

JIByrpansbiii yroj. CBOMCTBO JIMHENHBIX
YIJI0B JBYTPAHHOTIO yrja

67

[lepnenaukynspHbie m1ockocTH. CBOMCTBA
B3aMMHO NEPHEHANKYISIPHBIX MJIOCKOCTEN




68

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEM; TEOpEMa O MPSIMOU
IIepeCceyeHms ABYX IIIOCKOCTEN
NIEPIEHIUKYIIIPHBIX TPETHEN MIIIOCKOCTH

69

[IpssmoyronbpHBIN Napauienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IPAMOYTOJIBHOTO
napajuiesIenunena

70

Teopema 0 AuaroHanu NpsSMOYroabHOTO
napajuiesIenuIesia v ciIeICTBUE U3 Heé

71

CrepeomeTpuyeCcKe U PUKIIAIHbIE 3a1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
NPAMBIX U IIOCKOCTH

72

[ToBTOpEHUE: CKpelUBaIOUIUECs MpsMbIE,
napajuieNibHble MIIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXIY CKPELIMBAIOIIUMUCS IPSIMbIMU B
MIPOCTBIX CUTYAIHSIX

74

PaccrostHue oT TOUKM J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCHIMBAOIMHUMUCS ITPAMBIMU C IIOMOIIBIO
HepHeHﬂHKyﬂﬂpHOﬁ IJIOCKOCTH

76

TpE€XrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yriaoB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB U1




TPEXTPAHHOTO yIJIa

DneMeHTHl ChepUIECKON reOMETPHH:

77 1
reoJIe3NUecKue JTMHAN Ha 3emiie

78 KonTtposnsHast padoTa "YTiel 1 paccTossHUS" 1

79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U 1
€ro 3JIeMeHTH!"

80 [Inpamua. Bunel nupamun. [IpaBunpHas 1
nupaMuaa

81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbpHas npusma

82 [IpsiMoit mapaenenunes, NpsMoOyroabHbIN 1
napajuiesienumnes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brinykibsie MHOrOrpanHuku. Teopema

84 Diinepa. [IpaBuibHBIC U TOTYIPABUIHHBIC 1
MHOTOI'PaHHUKHU

85 KontponbHas padora "MHuororpasHuku" 1

86 [TonsiTue BeKTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno napamienenunena 1

90 YMHOKEHNE BEKTOPa Ha YHUCIIO 1

91 PaznoxeHnue BekTopa 1o 6aszucy Tpéx 1




BEKTOPOB, HE JICKAIMX B OJJHOH MJIOCKOCTH
92 CkarnsipHO€ MTPOU3BEICHUE 1
03 Berunciienue yria Mex, 1y BEKTOpaMu B 1

MIPOCTPAHCTBE
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
97 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1
98 O0o0IIeHNe U CHCTeMAaTH3aINs 3HAHUH 1
99 O0o01IeHre U CHCTeMAaTH3alns 3HaHU N 1
100 Hrorosas koHTpoJbHAS paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O0001IeHre U cucTeEMaTU3aINs 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue tems! "CkansgpHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEXIy BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMO, 1

MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1

YpaBHEHUE IJIOCKOCTH B OTpE3Kax
6 VYpaBHEHHE ILIOCKOCTH, HOPMAJb, 1

YpaBHEHUE IIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHHE
10 AHanuTHYeCKHE METOBI pacuéTa yria 1

MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
11 AHanuTuyeckue METobl pacuéra yria 1




MCXKAY IJIIOCKOCTSAAMH B MHOTOI'pPaHHUKAX

@opMmyita pacCTOSIHUSA OT TOYKH J10

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTosSHUN OT TOYKH JI0
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKH 10
TJIOCKOCTH B MIPABHILHOW TUPAMH/IE

15 KontponpHas pabota "Ananutuyeckas
reomeTpus"

16 CeyeHMsI MHOTOT'PAHHHKOB: CTaHIApTHBIC
MHOTOTPaHHUKH

17 CeueHurss MHOTOTPAHHUKOB: METOJI CJIEIOB
CeueHurss MHOTOTPAHHUKOB: CTaHAApTHHIE

18 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIOCKOCTEH

19 [TapaniensHbIe TPSIMBIC U IIJIOCKOCTH:
napajuieIbHbIE CEUCHHS

20 [TapaniensHbIe TPSIMBIC U IIJIOCKOCTH:
pacy€T OTHOIICHUH
[TapamiensHbIe TPSIMBIC U IJIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITIMUCS
MIPSMBIMHU
[lepnieHIuKynsApHBIC MPSIMBIE U TUIOCKOCTH:

29 CTaHJIapTHbIE Tapbl MEPIEHAUKYISIPHBIX

IIOCKOCTEN U MMpsAMbIX, CHUMMCTPHUU
MHOT'OT'paHHUKOB




23

[lepneHUKyIISIpHBIE IPSMBIE U IUNIOCKOCTH:
TeopeMa O TpeX MEePIEeHIUKYIIApax

24

[IepnenuKyIsipHBIE IPSAMBIE U IUNIOCKOCTH:
BBIYMCIICHUS JJIMH B MHOTOIPaHHUKAX

25

HOBTOpCHI/IeI miomaan MHOTOYTOJIbHUKOB,
(hopMyBI IS TUTOIIAJIEH, COOOpaKEHUS
noxoous

26

HOBTOpCHI/IeI miomaan MHOTOYTOJIbHUKOB,
(hopMyIBI IS TIOMIAIEH, COOOpaKEHUS
noxoous

27

[ToBTOpEHME: MITONIAAX MHOTOYTOJIbHUKOB,
hopMyIIBI 1S TUTOMIAICH, COOOpaKEHUS
nonoous

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 110 100Ut

30

Kontponbnas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O6beM NMPSIMOYTOJIBLHOTO
napasiesenumnena

32

3agaun 00 yBOeHHH Ky0a, O KBajpaType
Ky0a; 0 TPUCEKLIUH yria




CrepeoMeTpHUECKUE 3a]1a4l, CBA3aHHbIE C

33 00BEMOM MPSIMOYTOJIEHOTO
napajuiesenunesaa
[IpuknanHeie 3a1a4u, CBSI3aHHBIE C
34 BBIYHCIIEHUEM 00bEMa MPSIMOYTOJILHOTO
napajuiesenunesaa
35 O0BEM PSAMOI TIPU3MEI
36 CrepeoMeTpHUeCcKUE 3a/1a4l, CBS3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB IPSIMON TIPU3MBI
37 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI
Boruncnenue 00bEMOB Tl ¢ TOMOUIBbIO
38 onpenenéHHoro uuterpana. OobpEm
HAKJIOHHOM MTPU3MBI
Boruncnenue 00bEMOB Tl ¢ TOMOUIBbIO
39 onpenenéHHoro uHrerpaga. OobpEm
MIAPAMHU/IBI
40 ®dopmyna 00bEma nupamMuael. OTHOIIICHUE
00BEMOB MHUpPaMU ¢ OOLIUM YTIIOM
0 0
41 ®opmyna o0béma nupamuabl. OTHOIIEHKE
00BEMOB MHUpPaMUJ ¢ OOLIUM YTIIOM
0 0
42 CrepeoMeTpHUeCKUE 3a/1a4H, CBSA3aHHbBIE C
00BbEMaMU HAKJIOHHOM MPU3MBbI
43 CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMaMU TUPaMHU/IbI
WKJIaIHbIE 3aa4M 110 TeMe 'BEMBI
44 11 "0o




Ten", cBA3aHHbIE ¢ 00BEMOM HAKIOHHOH
IIPU3MBI

[Ipuknagueie 3agaun mo Teme "OO0bEMBI

45 Ten", CBA3aHHBIC ¢ 00BEMOM MUPAMUIBI

16 [Ipumenenne 06bEMOB. Brruncienue
paccTOosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHUKa"
Hunuuaaprdeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPHICCKON
MTOBEPXHOCTH

49 Huwmuaap. [psmoit kpyroBoit UAUHID.
[Tnomaas MOBEpXHOCTH LMWIMHIIPA

50 Konnueckast noBepxXxHOCTh, 00pa3yroIiue
KOHUYECKOU moBepxHOCTH. KoHyC

51 Ceuenune KOHyca MIOCKOCTHIO,
napajuieNbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxeHne KOHycOB
U yCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJTHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJTHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a1a4 Ha

55 JI0Ka3aTesIbCTBO U BHIYMCIICHHE,

MOCTPOCHUEM CeUYCHUI NUJINHApPA, KOHYCa




56

CrepeomeTpuieckue 3aj1au Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEYEHUN LIWIIMHAPA, KOHYCA

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepst
IUIOCKOCTBIO. Bua n n3obpaxenue mapa

61

[epeceuenwue cheprl 1 mapa ¢
iockocthlo. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300paxkeHne mapa

62

VYpasuenue cheprl. [Tnomanp cheps u e€
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEUEHUH TII0CKOCTHIO

65

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTelIbCTBO U BHIYMCIICHUE, CBSI3AHHbBIE
co cepoii u mapom, MOCTPOCHUEM UX
CEYEHMI TIIOCKOCThIO

66

HpI/IK.Ha,Z[HLIe 3aga4u, CBA3aHHBIC CO




cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,

67 BBIYUCIICHUS] B OKPYXKHOCTH, CTaHAAPTHBIE
10, 100Ms1

68 Paznuunble KOMOWHAIIMY TET BpallleHUs U
MHOTOTPaHHUKOB

69 3anauu o Teme "Tena M MOBEPXHOCTH
BparnieHus"

70 3amaun o Teme "Tena u MOBEPXHOCTH
BpaieHus"

71 KonTtponsnas padota "Tena u
MOBEPXHOCTH BpamieHus"

7 O6bém mumuHApa. Teopema 06 00bEMeE
MPSIMOTO ITUTUHAPA

73 Brruucienue 0065EMOB TEN ¢ HOMOIIBIO
onpenenénHoro uHTerpaiga. O0bpéM KoHyca

74 [Tnomaan 60KOBOM ¥ MOJTHOM MOBEPXHOCTH
KOHYCa

75 CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
BBIYHCIICHUEM 00bEMOB IIWIIMHPA, KOHYCA

76 [Ipuknagaeie 3agauu 1mo Teme "OOBEMBI U
IJIOIIa Ay MTOBEepXHOCTEN Ten"
OO0BEM 11apa U MAapoOBOTrO CEKTOPA.

77 Teopema 06 06béme 1mapa. [lnomans

cdeprl. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCIIEHHEM 00BEMOB I1apa,




1IapoBOIro CErMeHTa U MapoBOIro CCKTOpa

78

[Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
iomaapio cepbl. COOTHOIICHHS MEKITY
TUTOIIA/SIMH TTIOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEJ

79

[Tono6OHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeomMeTpuiecKue 3a1a4u, CBI3aHHBIC C
BBEIYHMCIIEHHEM 00OBEMOB TEJ U IUIOMANEN
ITOBEPXHOCTEN

80

KonTtponsnas padota "[lmomanu
TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JIBmwxenust mpocTtpancTBa. OTOOpaKeHHUS.
JIBmxeHus u paBeHCTBO (puryp. O0mme
CBOMCTBA IBIKCHUU

82

Bupl n1BukeHMil: napauiesibHbIN IEPEHOC,
LIEHTpaJIbHasi CHMMETPHS, 3epKaJIbHAS
CUMMETpPHS, TIOBOPOT BOKPYT MPAMOI

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FCOMCTpI/I‘IeCKI/Ie 3a/lauy Ha MPUMCHCHUC
JABUMOKCHUA

85

KonTtponsHas padota "Bekrops! B
nmpocTpaHcTae”

86

Ob6o6maromiee noropenue 11 nmoHsTuit u




MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cUCTEMaTU3alus 3HAHUN:
"[lapanienbHOCTh NPSAMBIX U IJIOCKOCTEH B
npocrpaHcTae”

87

O6o06maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anus 3HaHuii: "BekTopsl B
npocrpaHcTae”

88

O6o6mmaromiee nopropenue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 knaccos,
cucTeMarn3anus 3HaHui: "BekTopsl B
MIPOCTpaHCTBE"

89

O6o6matomiee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMmarusanus 3Haguii: "O0beM
MHOTOrpaHHuKa"

90

O6o06matomiee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOIrpaHHuKa"

91

O6o06maromee moBropeHue 11 MoHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3Hanuii: "Thiomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TEn"

92

Ob6o6maromniee noBropenue 11 noHsaTuit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremaTu3anus 3Hanuit: "Ilnomanu




MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

93

Wrorosas koHTpoJsibHas paboTa

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEeMaTH3allns 3HAHUI

96

Hctopus pazBUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

97

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

98

Hcropus pa3BuTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

99

Hcropust pa3BUTHS CTEPEOMETPHH KaK
HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

100

Hctopus pazBUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

101

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK




HAaYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAayKHU U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX

102 1
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 0o1ero 06pa3oBaHusA
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsTh aKCMOMBI CTEPEOMETPUH M CIIEJCTBUS M3 HUX MPH PEIICHUU
' reOMETPUIECKUX 3a1aY
73 OmnepupoBaTh MOHATUSMH: MAPAJUIEIBHOCTh U TEPIEHAUKYISIPHOCTD
' MPSMBIX U TJIOCKOCTEH
74 KnaccnpummpoBaTh B3aMMHOE PAcIIONIOKEHHUE MPSIMBIX U IIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATHIMHA: IBYIPaHHBINA YroJl, TPAaHH JIBYTPaHHOTO YTJIa,
7.5 pedbpo IBYrpaHHOro yrjla, JIMHEHHBIM yrojl JBYCPaHHOIO YrIuia,
rpaaycHasi Mepa JBYTpaHHOTO yria
76 OnepupoBaTh NOHATHUSAMU: MHOTOTPAHHUK, BBINYKIIBIM U HEBBITYKIbIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (IMpamMujia, MpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienurIie 1, Kyo)
KnaccuduimpoBare  MHOTOTpaHHUKH, BbIOMpass OCHOBaHHUS IS
78 KiIaccu@ukanuy  (BBIIYKJIbIE W HEBBIIYKJIble  MHOTOTPaHHHKH,
' IpaBWJIbHbIE MHOTOTPAHHUKH, TIPSMbIE M HAKIOHHBIE IPU3MBI,
napasuieseuIe bl
79 OnepupoBatb MOHSTUSMMU: ceKyIas MJIOCKOCTD, ceueHue
' MHOTOTPaHHUKOB
710 OOBSACHATh NPUHLMIIBI  TOCTPOEHUS  CEYEHUHl  MHOTOIPaHHMKOB,
' UCIIOJIB3YSI METO/] CIICAOB
CtpouTh ce4YeHHs MHOIOI'PAaHHMKOB METOJIOM CJI€I0B, BBINOJHSATD
7.11 (BBIHOCHBIC) TIUIOCKHE 4YEPTEXKH U3 PHUCYHKOB TMPOCTHIX OOBEMHBIX
¢buryp: Buj cBepxy, cOOKy, CHU3Y
Pemate 3aaun Ha HAXOXAEHUE N'€OMETPUUYECKUX BEJIIMYMH 110 00pasiam
WIN aNropuTMam, MPUMEHSsS HU3BECTHbIE AHAJIUTHUYECKHUE METOJbl NPH
7.12 pELICHUH CTaHIAPTHBIX MAaTeMaTHYeCKHX 3aJad Ha BBIYUCICHUE
pPacCTOSIHUN MEXAY JIByMsI TOUKAMHU, OT TOUYKH 1O HPSAMOH, OT TOUKUIO
TUTOCKOCTH, MEX/1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
713 Pemate 3amaun Ha HAXOXKAEHUE T€OMETPUUYECKUX BEJIMYHMH 10 00pasnam

W aJIrOpuT™MaMm, MNPUMCHAS HU3BCCTHBIC AHAIMTUYCCKUC MCETOIbI IIPpU




pelIeHnN CTaHAAPTHBIX MAaT€MAaTHYECKUX 3aJad Ha BBIYMCIICHHE YIJIOB
MEKy CKPELIUMBAIOIMUMUCS NPAMBIMH, MEXAY NPSIMON U IJIOCKOCTBIO,
MEK]y INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Bbraucnare 00bEMBI M IIJIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, THMpamMuIa) C  OpUMEHEHHEeM  (OpMyJi,  BBIYUCIATH

714 COOTHOIIEHUST MEX Y TUIOMIQ/ISIMH TIOBEPXHOCTEH, 00bEMaMHU TTOJ00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh TOHATHUSMU: CUMMETPHSI B TIPOCTPAHCTBE, IIEHTP, OCh H
' IJIOCKOCTh CHMMETPHH, IIEHTP, OCh H IJIOCKOCTh CHMMETPUH (PUTYPHI
N3Bnekarb, mpeoOpa3oBBIBATE W HHTEPIPETUPOBATH WH(OOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTYypaxX, MPEJACTaBICHHYIO Ha
gepTekax U pUCYHKaX
[TpumeHsITh reoMeTprudecKie (GaKThI ISl PEIICHHUS CTEPEOMETPHICCKUX
7.17 3a7a4, MPEANOJararolMx HECKOJIbKO IIAaroB PEUICHHs, €CIU YCIOBUSA
MIPUMEHCHWS 3a/IaHbI B SIBHOU (hopMe
718 [Ipumenars mnpocrTeimme nporpaMMHBIE CpPEICTBA M DIEKTPOHHO-
' KOMMYHHKAITMOHHBIE CHCTEMBI IPU PEIICHHH CTEPEOMETPHUSCKUX 3a/1a9
719 [TpuBOUTE IPUMEPHI MAaTEMATHYCCKUX 3aKOHOMEPHOCTEH B MPUPOJIE U
' YKU3HHU, PAcIlO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumeHsATh MONydyeHHBIE 3HAHMS Ha MPAKTUKE: aHAIM3UPOBATh
peayibHbIE CUTyallud WU TPUMEHSATh HM3YYECHHBIE MOHATHS B Ipoliecce
MOUCKA peIIeHUs] MaTeMaTH4ecKd Cc(HOPMYIUPOBAHHON MpoOIeMBbl,
7.20 MOJIETMPOBATh peajbHbIC CHUTYaIlMHd Ha SI3bIKE TEOMETPHHU, UCCIEAOBATh
MOCTPOCHHBIE MOJIETM C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHSITUN U
TeopeM, anrnapara aireOphbl, pelaTs IPaKTHUYECKUEe 3a/1a4M, CBSI3aHHbIE C
HAXO0XJIEHUEM T€OMETPUYECKUX BETUNUHH
11 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro 001ero o0pa3oBanus
pe3yJibTara
6 I'eomerpus
OnepupoBatb TIOHSTUSIMU: HWIHHIpUYecKast MOBEPXHOCTb,
6.1 oOpa3yolyue HUIUHAPUYECKOH MOBEPXHOCTH, LHUIUHAP, KOHUYECKas
' MOBEPXHOCTh, OOpa3ymolliue KOHUYECKOW TOBEPXHOCTH, KOHYC,
chepuueckas mOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTyYeHHUS TEJl BPALLICHUS
6.4 KnaccuduimpoBats B3auMHOE pacroioskeHre chepbl U MI0CKOCTH
6.5 OnepupoBaTh MOHSATHUSMHU: IIAPOBONM CErMEHT, OCHOBAaHUE CETMEHTA,




BBICOTA CErMEHTa, IIapOBOH CIIOH, OCHOBAHHWE LIAPOBOTO CJOS, BHICOTA
IIapOBOTO CJIOS, IIAPOBOM CEKTOP

6.6

Beruncnate 00bEMBI M TUIOIMIATM TIOBEPXHOCTEH TENI BpalICHHUS,
TEOMETPUUECKHX TN C MPUMEHEHHEM (POpMYIT

6.7

OmnepupoBaTh MOHATHAMHU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy H
OTMCaHHBIN 0K0JI0 cdepbl, chepa, BIUcaHHasi B MHOTOIPAHHUK UJIH TEJIO
BpalICHUsA

6.8

BBIYHCIATE  COOTHOMICHUS MEXKAY IUIOMIAAIMHA IMOBEPXHOCTEH U
00BEMaMHU TI0TOOHBIX TET

6.9

N300paxaTe n3ydaeMble (GUIYpbl OT PYKH U C IPUMEHEHHEM IPOCTBIX
4epTEKHBIX HUHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXH U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (QUryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHMS TeJ
BpallleHUs

6.11

W3Bnekarb, HMHTEpHNpeTHPOBaTH M MpeoOpa3oBbIBaTh HWHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MHPEJICTaBICHHYIO Ha
YepTekax U PUCYHKAX

6.12

[IpumensTh reoMeTpudeckie QaxKThl ISl pEHICHUsS CTEPEOMETPHUECKUX
3a/1a4, MPEANOIaraloluX HECKOJBKO IIaroB PEIICHHUs, €CIH YCIOBUS
IIPUMEHEHMs 3a/laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE JCWCTBHS CJIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOXKEHHUSI BEKTOpa Ha YHCIIO, OOBSICHITh, KAKUMH CBOWCTBAMH OHU
oOazmaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICIIuIcaa npu CJI0XKEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMUA: IOCKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpaA, PaBCHCTBO BCKTOPOB, KOOPJAMHATBI BEKTOPA,
yroia MeEXAy BCKTOpaMH, CKaJIsIpHOE IMIPOU3BCIACHUC  BCKTOPOB,
KOJUIMHCAPHbIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

Haxoguts CYMMY BCKTOPOB H IIPOU3BCACHHUEC BCKTOPA Ha YUCIIO, YI'OJ
MCKAY BEKTOpAMHU, CKAJIIPHOC ITPOU3BCACHUEC, PACKIAAbIBATE BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate HpOCTCfII.HPIC reOMETpUYCCKUC 3ada4u Ha IMPUMCHCHUC
BCKTOPHO-KOOPAWHATHOTO METOda

6.20

Pemate 3amaum Ha OOKa3aTelIbCTBO MAaTEeMAaTHUYECKHUX OTHOIICHHH U
HaXO0XKACHUEC I'COMECTPUYCCKUX BCINYHH I10 06pa3uaM HJIK aJITOpUTMaM,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuIeHnn CTaHAApTHBIX
MaT€MaTUYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTCfII.HPIC MMpOorpaMMHELIC CpCACTBA U DJICKTPOHHO-
KOMMYHHKAIITMOHHBIC CUCTEMBI TP PCHICHUU CTCPECOMETPHUICCKUX 3a0a1




6.22

IIpuBOoIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U
JKU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHsATh MOJNyuyeHHBIE 3HAHMSI Ha MPAKTUKE: aHAIM3UPOBATh
peaJibHblEe CUTyallud WU NPUMEHSATh W3YYEHHbIE MOHATHUS B Ipoliecce
IIOMCKA pEIICHUS MaTeMaTH4eCKd CQOPMYIUPOBAHHON MPOOIIEMBI,
MOJEJIMPOBATh PEAIbHBIE CUTyallud Ha A3bIKE I'€OMETPUU, UCCIIEN0BATh
IIOCTPOEHHBIE MOJENH C MCIOJb30BAHUEM I'€OMETPUUYECKUX NOHATUH U
TEopeM, ammapara aiareOpbl, pemars IPaKTHIeCKUe 3a/1a4H, CBA3aHHBIE C
HaX0XJAEHUEM T'€OMETPUUYECKUX BETNYHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoOBHBIE TIOHSTUSI cTepeoMmeTpur. Touka, mpsiMas, MIOCKOCTh, MPOCTPAHCTBO.
[TonsiTne 00  aKCHOMAaTHYECKOM  IOCTPOCHHH  CTEPEOMETPUH:  aKCHOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe pacrnosio)keHHe TMpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajulefibHble ¥ CKpeluBarolmuecs mnpsMble. [lapannenbHOCT NpSAMBIX U
IUIOCKOCTEH B  MPOCTPAHCTBE: MapajyielbHble TMpsIMblE B  IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MAPAJJICIBHOCTh NPSIMON U IMJIOCKOCTH. YTJbIC
COHAINpPABJICHHBIMU CTOPOHAMH, YIroJl MEXIy MNpSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MTapajulesibHbIE MIIIOCKOCTH, CBOMCTBA MapaslieIbHbIX
miockoctel. Ilpocreiimme npoctpaHcTBeHHbIE (UTYphl HA IMJIOCKOCTU: TETPadp,
KyO, mapaJijienienumne, moCTpoeHne CeueHnin

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) prIMOfI U TIIOCKOCTHU: NCPHCHAUKYIIAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, IMPAMBIC MapalUICIbHBIC W TCPICHAUKYIAPHBIEC K IIJIOCKOCTH,
MpPU3HAK TEPIEeHIUKYIIPHOCTH TPSAMON U IJIOCKOCTH, TeOopeMa O MpsIMOi
MEePIEHANKYJISIPHON TIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YroJ MEXAY NpsMOU U
IUIOCKOCTBIO,  JABYTPAHHBIM  YroJi, JIMHEHHBIA yroia JBYIPAaHHOTO  yrija.
[lepnieHuKynsAp ¥ HAKIOHHBIE: PACCTOSIHME OT TOYKHU JO IJIOCKOCTH, PacCTOSHUE
OT MPSAMOI1 10 TIOCKOCTH, MPOEKLHs GUTYPHI Ha TIOCKOCTh. [lepneHukynsapHOCTb
IJIOCKOCTEH: MpHU3HAK MEPHeHAUKYISIPHOCTH JABYX miockoctedl. Teopema o Tpéx
MePIEeHIUKYIIApax

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIIYKIIbIE H
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. [Ipusma: n-yronpHas
pu3Ma, TpaHd U OCHOBAHMsS MPHU3MBL, NpsiMas W HAKIOHHAs MPU3MBI, OOKOBas U
MoJIHAs MOBEPXHOCTh MIPU3MBL [Tapannenenumnen, IPSIMOYTOJIbHBII
napajuienenunen u ero cpoiictBa. [lupamupa: N-yronbHas nupamuaa, TpaHd U
OCHOBaHHUE MUPAMUJIbI, OOKOBas U MOJHAsA MOBEPXHOCTh MUPAMUJIbI, TPaBUIIbHAS U
yceu€HHas mUpaMuaa. ODJEMEHThl Opu3Mbl W nupamujbl.  [IpaBuibHbIE
MHOTOTPAaHHUKHU: TIOHATUE MPaBUJIBHOTO MHOTOTPAaHHUKA, MpaBUJIbHAS MpHU3Ma U
MpaBWIbHAS THUPaMUJa, MpaBWIbHAs TPEYrojibHas NTUPaMUIa U TMPABUIBHBIN
TeTpasap, KyO. IlpeacraBmeHne o TPaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nojaeKa’ip U ukocasapyrue CeueHust Ipu3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBEC: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTPUH B ITUpaMUJAX, MMapaJUICIICIUIICAaX, IIPABUIIBHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue »1eMEHTOB MHOTOTPAHHUKOB: p&Opa, amaroHanu, yribl. [lmomaab
OOKOBOW TOBEPXHOCTH U IIOJHOW TOBEPXHOCTH MPSAMON TNPU3MBL, IJIOIA]Ib
OCHOBaHHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsMoi pu3Msl. [1nomans 6okoBoi




MOBEPXHOCTH W TIOBEPXHOCTH MPABHIBHOW MUPAMUABI, TEOpeMa O IUIOIIAH
yceu€HHo# nupamupl. [lorstue 06 00béMe. O0BEM mupaMupl, IPU3MBI

1.7

[TogoGHble Tema B mpoctpancTBe. COOTHOMICHUS  MEXKAY  IUIOIIAIIMU
MOBEPXHOCTEH, 00BbEMaMH MOTOOHBIX TEJ

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

[Hunuuaapudeckas MOBEPXHOCTh, OOpa3yroIue HUIUHIPUUECKOW MOBEPXHOCTH,
OCh IWJIUHAPUYECKOW TOBEepXHOCTH. [lumuHap: ocHoBaHuss U OoOKoBas
MMOBEPXHOCTh, 00pa3yromias U 0Ch, MJIONIAh OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

KoHndeckass MOBEPXHOCTh, OOpa3yrONIe KOHUYECKOW TIOBEPXHOCTH, OCh |
BepIHI/IHa KOHI/I‘-IGCKOI\/II HOBerHOCTI/I. KOHyc . OCHOBAHHC 158 BepI_HI/IHa,
oOpasyromass ¥ OCh, IUIOMIAb OOKOBOW W TIOJIHOW TOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIoIIre U BBICOTA, OCHOBAHUS M OOKOBAs IOBEPXHOCTH

6.3

Chepa wm map: 1eHTp, paanyc, AWAMETp, TUIOMIAJb IOBEPXHOCTU C(EpHI.
Bsaumnoe pacrnonoxxenue cepsl U MIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe,
IJI01a b CHEeph

6.4

N3o00paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHCAHHBINA
oKoJio cepsl, chepa, BIUCaHHAS B MHOTOTPAaHHUK, UJTH TEJIO BpaIleHUS

6.6

[Tonsarue 06 oO6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO TMapajuiesienuiena u ciencteus u3 He€. OObEM IMIMHIpA,
koHyca. O0béM mapa u ronmaab chepsl

6.7

[TomoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXKIY IUIOMIAIASIMU
MMOBEPXHOCTEH, 00bEMaMH TIOTI0OHBIX TEIT

6.8

Ceuennst nunuHapa (MapajjieibHO W MEPHeHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

BCKTOp Ha INIOCKOCTH M B IIPOCTPAHCTBC. CrnokeHre W BBIYHTAHHE BCKTOPOB.
YMHOXKEHUE BCKTOpa Ha 4YHCJIO. Paznoxenue BCKTOpa I10 TpeM HCKOMILIAHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajiiCICItIIcaa. Pemenue 3aJa4d, CBiA3aHHBIX C
NPUMCHCHUEM IIpABUJI JENCTBHI C BCKTOpaMu

6.10

HpﬂMOYTOJILHaSI CUCTEMa KOOpAHWHAT B MPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTCﬁHIHC 3alauu B KOOpJAWHATAax. Yron MCKAY BCKTOpaMH. CKaJ'IprHOC
MPOU3BCIACHUC BCKTOPOB. Brrunciaenue YIJI0B MCKAY NPAMBIMU U IJIOCKOCTAMMU.
KOOpﬂHHaTHO'BeKTOpHLIﬁ MCTOI ITPHU PCIICHHUU I'COMCTPUICCKUX 3a1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NMpoBepPsiEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

Brnagenne MeromaMm JOKa3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3aJ1ad;
yMeHHE (QOpMYIUPOBATH U ONEPUPOBATH MOHATUSMU: OIPENEICHUE,
aKCHoMa, Teopema, CIIEACTBHE, CBOWCTBO, MPH3HAK, J0KA3aTEIbCTBO,
PaBHOCHUIIBHBIE (bOopMyITUPOBKHY; [IPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE U MPOTHUBOTIOJOKHOE YTBEPXKICHUE,
NIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, MCIOJB30BaTh METOJ
MaTeMaTU4YEeCKOU UHAYKOHUHU, IPOBOAUTE JOKA3aTCIbHBIC PACCYXKICHUA
npu pPEIICHUA 3aaa4, OILICHUBATH JIOTUYCCKYIO IIpaBUIIBHOCTH
pacCyXJ€HHUI; yMEHUE OINEepUpOBATH TMOHATUAMHU: MHOMKECTBO,
MOJIMHOXECTBO, OTEpAIMy HaJl MHOKECTBAMH; YMEHHE HCIIOJIbh30BATh
TEOPETHKO-MHOKECTBEHHBIN  ammapar Uil ONHCaHUs  peajbHbBIX
MPOIIECCOB | SIBJICHUH W TP PEIICHUH 33]ad, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX TIPEJMETOB; YMEHHE OIEPHUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHUE 33a]aBaTh U
OIHCBIBATH I'padbl pa3IMYHBIMU CIIOCOOAMMU; UCTIOIB30BaTh rpadbl Mpu

PEIICHNH 3aJa4

VYmenune ONICpHUPOBATh NOHATHUAMU: HATYypPaJIbHOC YHCIO, LICJIOC YUCIIO,
CTCIICHb C MCJIBIM II0OKa3aTclieM, KOPCHb HaTypaHBHOﬁ CTCIICHH,
CTCIICHb C PAallMOHAJIbHBIM IIOKAa3aTCJIEM, CTCIICHbL C HeﬁCTBHTeHBHLIM
IIOKAa3aTcCJlICM, J'IOFapI/I(bM qucia, CHHYC, KOCHMHYC U  TaHI'CHC
ITPOU3BOJIBHOTO YHCJId, OCTATOK IIO MOAYJIHO, pallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YHucCiJio, MHOXECTBaA HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIEHCTBUTEIBHBIX quceil; YMCHHUC HCIIOJIb30BATh
IMPU3HAKU AOCIIUMOCTH, HaXMEHbBIINN O6H.[I/II71 JACIUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPpUTM EBknunga IIpu pCHICHUHN 3aJa4; 3HAKOMCTBO
C Ppas3IMYHbIMU TIO3UHUOHHBIMH CHUCTEMAaMU CUYHCIICHUA; YMCHHC
BBINIOJIHATh BBHIUMCJICHUE 3HAYCHUI U Hp606pa3OBaHI/I$I BLIpa)I(CHHf/'I (¢{0)
CTCIICHAMU H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/ISI )IpOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCEHUC ONCPpHUPOBATH MOHATHAMU: MMOCICAOBATCILHOCTD,




apupmMeTHyecKass ~ MPOTPeccHsi,  reoMeTpUYecKas  MpOrpeccus,
O0eCKOHEUHO YOBbIBAIOIIas TIEeOMETpPHYECKas NpPOTpeccusi; yMeHUe
3a/aBaTh  IOCJEN0BAaTENbHOCTH, B TOM 4YHCIE C  IOMOUIBIO
PEKyppeHTHBIX  (QOpPMYJI;  yYMEHHE  ONEpUpPOBaTh  MOHATHSIMH:
KOMIUIEKCHOE YHUCIIO, CONPSKEHHBbIE KOMIUIEKCHBIE YHCIAa, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (popMa 3alrCh KOMIUIEKCHBIX YUCEI
(reoMmeTpuyeckas, TPUTOHOMETpUUECKass M anreOpanyveckasi); yMeTh
MIPOU3BOJIUTh apU(PMETHUECKHUE NEUCTBUS C KOMIUIEKCHBIMHM YHCIIaMU;
NPUBOJUTh  MPUMEPHl  HUCHOJB30BAHUS  KOMIUIEKCHBIX  YHCET;
ONepUpOBaTh MOHATUSIMM: MaTpuua 2X2 u 3%3, onpeaenuTens

MaTpHIIbl, FCOMETPUUYECKHUI CMBICIT OTIpEAETUTENS

YMeHne onepupoBaTh MOHSATHAMH: pAllMOHATBHBIC, UPPAIMOHATHHBIE,
MoKa3aTeabHble, CTENIEHHBIE, Jorapu(pMUIeCcKue, TPUTrOHOMETPUUECKHE
yYpaBHEHUS U HEPAaBEHCTBA, WX CHUCTEMbl; YMEHHE OIEepUPOBATH
MOHATHSMH: TOKJIECTBO, TOXKIECTBEHHOE NMPeo0pa3oBaHNe, YypaBHEHUE,
HEPABEHCTBO, CHCTEMAa YPAaBHEHUH M HEPaBEHCTB, PABHOCHIIBHOCThb
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEpPABEHCTBA M CHUCTEMBI C MOMOIIBI PA3IMYHBIX NPHUEMOB; pEIIATh
YpaBHEHUs, HEPaBEHCTBA U CHCTEMBI C IApaMeTPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Il PELICHUS] MAaTEMaTUYECKUX

3a/la4 U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue omnepupoBarh MNOHATHSIMH: (QYHKLIHSA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
(GyHKIMH, S5KCTpEeMyM (YHKLMH, HauOoJjblliee U HAaMEHbIlIee 3HAYCHUS
GYHKIIMM Ha TPOMEXKYTKE, HeINpepbiBHAS (DYHKIUSA, aCHMIITOTHI
rpaduka QyHKUMK, TIepBas U BTOpas NPOM3BOAHAs (PYHKIUH,
reOMEeTpPUUECKU U (PU3MUECKUN CMBICI MPOU3BOAHOM, IEpBOOOpa3Has,
OTpeNeNnéHHBI MHTErpan; yMEHHE HaXOJUTh AaCHUMMTOTHI rpaduka
(YHKIIMKM; YMEHHE BBIYHCISATH MPOU3BOJHBIE CYMMBI, TIPOU3BENCHUS,
YaCTHOTO M KOMMO3UIMH (YHKIIMH, HAXOAUTh YpaBHEHUE KacaTeIbHOU
K rpaduky QyHKINU; YMEHHE HAXOIUTh MPOU3BOJHBIC IEMEHTAPHBIX
(GyHKUIUH; yMEHHME HCHOJb30BaTh MPOMU3BOJHYIO Il HCCIEIOBaHMS
(GyHKIMHI, HAXOIUTh HaUOOJBIINE U HAMMEHbINE 3HAaUYeHUs (YHKIIHIA,
CTpOUTh TpaduKd MHOTOYJIECHOB C HCIOJB30BaHHWEM ammapara

MaTeMaTUu4dYCCKOIo aHajin3a, MNPUMCHATH IMPOU3BOJHYIO JJIA




HAXOXXJCHUS HAWIYUIIEr0 pEIIeHUs B NPUKIATHBIX, B TOM YHCIE
COLIMANIBHO-9KOHOMHYECKUX M  (U3MYeCKHX 3ajadax; HaXoJUTh
wiomaan u o0BEMBI (UTYp C TOMOIIBI0 HWHTErpaya; HPUBOAUTH
OpUMEpbl  MaTeMaTHYeCKOrO  MOJEIHMPOBAHUS  C  TIOMOIIBIO

mddepeHnnanbHbIX ypaBHEHUH

YMeHne omepupoBaTh NOHATHAMH: TpaduK QYHKIUH, oOpaTHas
GbyHKIUS, KOMIO3UIKA (QYHKIUN, TUHEHHas (QYHKIUS, KBaIpaTHIHAS
GyHKIMS, — palMOHANbHAas  (QyHKUUSA, CTETIEHHas  (YHKLUA,
TpUrOHOMETpHUUecKne (YHKIUH, OOpaTHbIE TPUTOHOMETPUUECKUE
(GyHKIMM, TOKa3aTelbHas W Jiorapudmuueckas (QyHKUUU; YMEHHE
CTPOUTh I'paUKU U3Y4YEHHBIX (YHKIUI, BBHIIOJHATH MpeoOpa3oBaHus
rpadukoB QyHKIUH, UCIIOJIB30BATh TpadUKU AJIS U3yUEHHS MPOIIECCOB
Y 3aBHCHUMOCTEH, IpH pelIeHU: 337a4 U3 JIPYruxX y4eOHbIX MpeIMeTOB
W 3a/7a4 U3 pealbHOM KHU3HU; BbIpaXkaThb (opMyliaMu 3aBUCHMOCTHU
MeXAy BEeJIMUYMHAMU; UCII0JIb30BAaTh CBOMCTBA U IpaduKku PYHKIMNA JUTs
pelleHus] ypaBHEHUI, HEpPaBeHCTB W 3aJad C IapaMeTpamy;
n3o0pakaTh Ha KOOPAMHATHOW TUIOCKOCTH MHOMECTBA PEIICHUN

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33[Jaud Pa3HBIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, TOJIU U YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCcIyr, HaJoTH, 3aJadyd U3 oO0JacTH yHpaBji€HHUS JIMYHBIMH U
CeMEHBIMU  (UHAHCAMHU); COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA M UX CHUCTEMBbl [0 YCIOBHUIO 3a/lauM, HCCIEI0BATh
MOJIyYEHHOE pellIeHHEe M OLICHUBATh MPaBAONO00HOCTH PE3yIbTaTOB;
YMEHHE MOJIEIMPOBATh PEalbHbIE CUTYallUd Ha SI3bIKE MAaTEMaTUKU;
COCTaBIIATh BBIPAKEHUS, YPaBHEHHS, HEPABEHCTBA M HX CUCTEMBI IO
YCIOBUIO  3aJjaud,  HUCCIENOBaTh  IMOCTPOCHHBIE  MOJEIH  C
UCIOJIb30BAaHUEM armapara ajare0pbl, HHTEPIPETUPOBATh MOTY4YECHHBIH

pe3ynbTat

YMeHue omnepupoBaTh IMOHATUSAMHU: CpeAHee apudmernyeckoe,
MenuaHa, HauOoJbllee U HaMMEHbIIee 3HauYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHMCIOBOIO HAbOpa; yMEHUE H3BJIEKaTh,
UHTEPNPETHPOBaTh MHPOPMALIMIO, MPEACTABICHHYI0 B TalOnMIax, Ha
aUarpammax, rpaukax, OTpakarollylo CBOMCTBA peajbHbBIX MPOLIECCOB

W SIBJICHHUN; TMPEACTABIATh HHPOPMAIUIO C TMOMOIIBIO TabmUI[ U




AuarpaMMm; HCCICOAOBAaTh CTATUCTUUYCCKUEC OAaHHBIC, B TOM YHCIIC C
NPpUMCHCHUECM rpa(bnqecxnx MCTOAOB M OJICKTPOHHBIX CpPCIACTB,
rpa(bnqecml nucciacagoBaTb COBMCCTHBIC Ha6JIIOIlCHI/IH C TIOMOIIBIO

JUarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHHe OInepupoBaTh MOHATHAMU: CIY4alHBIA OIIBIT M CIydanHOE
cOOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIUUCISTH
BEPOSTHOCTh C HCIIOJIb30BAHHEM TpaPUUECKHUX METOJOB; NMPUMEHSTH
(opMyIbl CIIOKEHHSI U YMHOXKEHHSI BEpOSTHOCTEH, (opMyry MOJHOM
BeposATHOCTH, Gopmyny bepnymim, «komOuHaTOpHbIE (aKTBl WU
(opMyIibl; OLIEHMBATh BEPOSITHOCTH pEAIbHBIX COOBITHI; YyMEHHE
ONIEPUPOBATh IOHATUSAMH: CllydaliHas BEJIMYMHA, PACHpEICIcCHUE
BEPOSATHOCTEMN, MATEMATHYECKOE OKUJAHUE, TUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHUE CIy4ailHOM BeNWYMHBI, (QYHKIMM paclpelesieHus u
IJIOTHOCTH  PAaBHOMEPHOrO,  IOKAa3aTeIbHOTO W HOPMAJIBHOTO
pacmpeneneHnidi; yMEHUE  HCIOJb30BaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneNieHui sl PEeHICHUs 3a/1a4; 3HAKOMCTBO C MOHATHAMM: 3aKOH
OONBIIMX 4YHMCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAaHUNA; YyMEHHUE
IPUBOAUTH TPUMEPbl MPOSBICHUS 3aKOHAa OOJBIIMX 4YHCEl B
NPUPOJHBIX M OOIIECTBEHHBIX SABJICHHSIX; YMEHUE OIEepHpOBATh
MOHATUAMM: COYECTAHHE, IIEPECTAHOBKA, YHUCJIO COYETAaHUU, YHCIIO
nepecTaHoBOK; 0MHOM HproTOHA; yMeHHe MPUMEHATh KOMOMHATOPHBIE
(bakThl M pacCyXIeHUs Ul PEelICHUs 3aJay; OLEHUBATh BEPOSITHOCTU
peanbHbIX  COOBITUH; COCTaBIATH BEPOATHOCTHYKD MOJEIb MU

UHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMU: TOUYKA, MpsiMas, IUIOCKOCTb,
OPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA YIia, IUIOCKUH Yrod,
JNBYTPAHHBIA YTOJ, TPEXTPaHHBIA YroJy, CKPEIIMBAIOIIUECS TMpSMBIE,
napajuieTbHOCTh U MEePIEHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, Yroi
MEXIY MPSAMBIMU, YTOJ MEXAY NPSAMON U IJIOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXTY
NPSIMBIMHU, PACCTOSIHUE MEX]Y IUIOCKOCTSIMH; YMEHHE HCIOJIb30BAThH
OpU pEUIeHUH 3ajad H3y4YeHHbIe (DAKTBl U TEOPEMbI IIAHUMETPHH;
YMEHHE OILIEHHWBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHPA; CTPOUTH
MaTeMaTH4YE€CKUE MOJIENH C TOMOIIbI0 T'€OMETPUUYECKUX MOHATHU U

BCJIMYWH, pCUIATh CBA3AHHLIC C HUMU NPAKTUYCCKHUC 3a1a9U
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YMeHue onepupoBath MOHATHAMU: IUIOMAAb GUTYPBI, 00BEM (UTYPHI,
MHOTOT'PaHHUK, MPABUIIbHBI MHOTOI'PAaHHHK, CEYeHHE MHOTOTPaHHHKA,
KyO, Tapajienenurie]sl, nmpu3Ma, nupamuaa, Gurypa u IMOBEPXHOCTh
BpaIllCHUs, [IWIUHIP, KOHYC, map, cdepa, miomaas chepsl, Iomaib
MOBEPXHOCTH TMUPAMHUIBI, TPHU3MBI, KOHYyca, HWIMHApA, 00BEM KyOa,
PSMOYTOJIBHOTO Tapaiesienuea, MMPaMuIbl, TPU3MBL, HIHHIPA,
KOHYyca, I1apa, pa3BEpTka MOBEPXHOCTH, CEYCHHUSI KOHyCa M IMIMHIPA,
napayieIbHble OCH WM OCHOBAaHHWIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromasicsi ceppl, OWIMHIPA, KOHYCa, YMEHHE CTPOUTH CEUCHHE
MHOTOT'paHHUKa, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M IOBEPXHOCTH
BpallleHHs, WX CEYCHHsS, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX
CpEACTB; yMEHHE NPHUMEHSITh CBOWCTBA T'€OMETPHUECKUX (QHTYD,
CaMOCTOSTENIEHO (OPMYIIMPOBATH OTPEACICHUST HM3Y4aeMbIX (QUryp,
BBIIBUTATh THUIOTE3bI O CBOWMCTBAX M TNPU3HAKAX T'€OMETPHUYECKUX
¢uryp, 0OOCHOBBIBATH WIJIM ONPOBEPraTh WX; YMEHHE IPOBOJUTH
Knaccuukamuio QUryp 1O pPa3MYHBIM TPU3HAKaM, BBITIOJIHSTH

HGO6XOI[I/IMBIC AOIIOJTHUTEIBbHBIC ITIOCTPOCHUSA

11

YMeHHne OomnepupoBaTh IMOHATUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuieIbHBIA IePEHOC, CHMMETPHS Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuE TOMO00MS, MOJAOOHBIE (QUTYPHI, YMEHHE
pacro3HaBaTh paBHbIC U MMOJAOOHBIC (PUTYPBI, B TOM YHCIIC B MIPUPOJIC,
UCKYCCTBE, apXUTEKTYpPE; MCIOJIh30BATh T€OMETPHUECKHE OTHOIICHUS
NpU pEIICHUH 3aJad; HAaXOJUTh T'€OMETPHUYCCKHE BEIWYHHBI (JIJIHHA,
yroJi, IUIOIanb, O0ObEM) NpPHU pEIICHUM 3a7ad U3 JAPYTUX y4eOHBIX
NpeMETOB W W3  pEallbHOH  JKM3HW; yMEHUE  BBIYUCIIATH
TeOMETPUYECKUE BEIIMYHMHBI (IJIUHA, YroJl, IIONIaab, 00bEM, IUIONIAlh
TIOBEPXHOCTH), HCIOJIb3YsI WU3YYCHHBIC (OPMYIBI M METOJbl, B TOM
YHCIIe: TUIONIA/Ih TTOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA, [IAIHHAPA,
wiomanas chepbl; 00bEM Kyba, MPSIMOYrOJBHOTO MapauiesienuIiea,
nUpaMubl, MPU3MbBI, [UIMHIAPA, KOHyca, IIapa;, YMEHHE HaXOJUTh

OTHoOIIeHHe 00bEMOB MOJJOOHBIX (GUTYp
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YMmenue ONICpUpOBaAThH IOHATHAMMUN MpAMOYTOJIbHaA CUCTCMa
KOOpAUHAT, BEKTOP, KOOPAUHATHI TOYKHU, KOOPAUHATHI BEKTOpPA, CyMMa
BCKTOPOB, IMPOU3BECACHHUEC BCKTOpPAa HAa YUCIIO, PA3JIOKCHHUEC BCKTOpaA I10

0asucy, CKalsipHOE MPOM3BEICHHE, BEKTOPHOE IPOU3BEICHUE, YTOJ




MEXAY  BEKTOpamMHu; YMEHHME  MCIOJb30BaTh  BEKTOPHBIA U
KOOPJIMHATHBIM METOJ JUISl PEUIEHUS F€OMETPUYECKUX 3aJa4 M 3ajad

JPYruX y4eOHBIX MPEIMETOB

13

YMmenue BbIOMpATh TOAXOMAIIMKA METOJA JUIS pEIIeHHs 3a/ayu;
IIOHUMAHHUE 3HAYUMOCTHM MATEMATHKH B W3Y4YEHUHM IIPUPOJIHBIX H
OOLIIECTBEHHBIX IPOLIECCOB M  SIBJICHUH; YMEHHE pPACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, YMEHHUE IIPUBOJUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHHMCKOM UM MHUPOBOU

MaTeMaTH4ECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1 Yuciia ¥ BEIYMCIIEHUS
11 HarypaneHblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Pammonanbupie uncna. OOBIKHOBEHHBIE W JICCATHYHBIE JPOOW, MPOICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypalbHON CTEIICHHU. HencTBus c
' apu(METHIECKIMH KOPHIMHU HATypaJIbHOW CTETICHU
14 CreneHp ¢ 1menbiM mokaszateneM. CTerneHb € PalMOHAIBHBIM TIOKA3aTEJIeM.
. CBoiicTBa cTENEHU
15 CuHyc, KOCMHYC W TAaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHple 4ucia. ApuMeTHYeCKHE Omepaluu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. [IpuOnmxk€HHbIe BBHIYMCICHUS, MpaBUiIa OKPYIJVIEHUS, MPUKUIKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbIe U JTOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckrue HepaBEeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 VYpaBHEeHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuna cucTeMbl JMHEHHBIX YpaBHEHHH. OnpeaenuTenb MaTpUIbI
3 ®yukuuy u rpahuKu
3.1 Oynkiys, cnocodsl 3aganud Gyakuuu. ['paduk pyHkuuu. B3anmuo oOpaTHbIe




¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA

OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHW ¢(yHkumu. Hymm ¢yHkomu.

[IpoMexxyTKH 3HAKOTOCTOSHCTBA. IIPOMEXYTKM MOHOTOHHOCTH (DYHKIHH.

32 MakcuMymbl 1 MUHUMYMBI (yHKIuW. Hamboubliee W HauMeEHbIIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHasi (yHKIMS C HaTypajdbHBIM W LENBIM IMOKaszareneM. E€ cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTotel rpapukoB ¢yHkuui. ColicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
38 Apudpmernueckass W TreoMeTpudeckas nporpeccuu. Dopmyna  CIOKHBIX
' MIPOLIEHTOB
4 Hauvasa MmateMaTH9IecKOro aHaamu3a
4.1 [TpousBomnas pynkuun. [IponsBoaHbIC 2TEMEHTAPHBIX (YHKITUN
[IpuMeHeHre TPOU3BOJAHONW K HCCIEIOBAaHUIO (YHKIIMA HAa MOHOTOHHOCTh H
4.2 skcTpeMyMbl. HaxoxaeHne HanOoOJIbIIEr0 U HAMMEHbBILIEro 3HaueHus (yHKIHUU
Ha OTpe3Ke
4.3 [TepsooGpasnas. Murerpain
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposarHocTs
6.3 Kom6unaropuka
7 TCeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHaTe! 1 BEKTOPBI
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