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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIl Kypc «Anredpa W Haualla MaTEMAaTUUYECKOTO aHAllU3a» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYroil CTOpoHbI, GOopMUpyeT
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 COBPEMEHHOM HayKH, KOoTopas (QOpMyIupyeT 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 IKOHOMUKH U OOIIIECTBECHHOMN 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 MaTeMaTHYECKOTO aHaju3a 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 KPUTUUYECKOE MBILIJIEHHE.

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, 3HAKOMATCA C  [pUMEpaMu
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 ydeOHOM
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYyYEHHBIN
pe3yJbTar.

B ocHoBe MmeTtommku oOydeHus anredpe W HadajaM MaTeMaTH4eCKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOUINE COAEPKATEIBbHO-METOAMUECKUE TMHUM: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MAaTEMaTH4YeCKOro a”anausa», «MHoOxkecTBa U JOrMKa». Bce OCHOBHBIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIASCh HOBBIMU TEeMaMH W pasfenaMu. JaHHBIHA
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIaJIeBalOT BcE Ooiiee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYTUPOBAHHON MaTeMaTHIECKOW 3aj]auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, pabOTaTh ¢ MAaTeMaTHYECKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIHEIUPUIESCKUE 3aJadud W OIepaluu: [eJICHWe Haleo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPACIIMPEHHUIO Kpyra HCIOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcs Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNM (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a4 TAKKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykaeHuidl, paboTbl ¢  CUMBOJBbHBIMH  (opMamu,  MPEJCTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHHE (DYHKIMI ISl peuieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHou. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MaT€MaTHUYE€CKHUX, TaK U MPUKIATHBIX 3a/]ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHas conep:kaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (POPMAIBbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



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

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT Haubosiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIONMIMA BCE pa3lelbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAYKEHUSI CBOUX MBICIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIIICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KQXIBIM U3 pa3/iesioB IPOrPAMMBI, IOCKOJIBKY BECh MaTepHAl
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETH3UPOBaTh  IpoOJeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoou. Ilpumenenue npobOeil M MPOLIEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnuikEHHBIE BBIUUCIICHHUS, TTPABUIIa
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

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

ApudmeTndyeckuii KOpeHb HaTypPaIbHOM CTENEHU U €T0 CBOMCTBA.

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

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

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

OcCHOBHBIE METO/BI PEIICHHS IENIbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoOGpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COJEPIKAIINX CTETICHH U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

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

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHM CMBICI U
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEIIEN PEAJIbHOM CUTYallMd C ITOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocodbl 3agaHus (QyHkuuu. B3auMHO oOpaTHblE (QYHKIUU.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakuun. [IpomMexyTku MOHOTOHHOCTH (YyHKIHMH. MaKCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEAEIECHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckasi nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIECH MeOMETPUUECKOM
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 QyHkuuil. CBoHCTBa (YyHKUMU HENPEpBhIBHBIX Ha OTpe3ke. MeTon
MHTEPBAJIOB JJI pPEIICHUs HepaBeHCTB. lIpuMeHeHue CBOWMCTB HENpPEpBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3nUecKuil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeabHOU K TpaduKy QyHKIMH.

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

MHoxecTBa U JIOTMKA

MHOXecTBO, OmepalMd HaJl MHOXECTBAMHU U HUX CBOicTBa. Jlumarpammel
Olinepa—Benna. I[IpuMmeHeHue TEOPETUKO-MHOXKECTBEHHOIO —ammapara s
ONMMCAHMS PEANbHBIX MPOIECCOB U SIBJICHUN, MPU PEIIEHUU 3a7ady U3 JPYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIC YPAaBHEHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbhbie u nensle yucna. [lpumMeHeHrne Npu3HAKOB JETMMOCTU LEIbIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMbI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JJIsl peIIeHUs] (PU3NUECKUX U TEOMETPUUECKUX 3aad.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHne TpUroHoOMETpUYECKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, MOKA3aTENbHBIX U JIOTapU(PMHUUECKUX 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.

DyHKUUM U TPaPUKHU

I'padpux xommosunmu QyHkuuii. I'eomerpuueckue o0pas3bl ypaBHEHUU H
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 (QYHKIUN IS HCCIEIOBAaHUS MPOILIECCOB 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.  HaxoxzaeHue  HamOOJbIIEr0 W HAUMEHbBIIET0  3HAYCHUN
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. llepBooOpasHble
ayieMeHTapHbIX (GyHKIuUH. [IpaBuia HaxoXkeH!s IEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uaTerpana no gopmyne Herorona-Jleitonuna.

[IpumeHeHne uHTErpajna sl HAXOXKIACHMS IUIOWAAEH IUIOCKUX (uryp u
00BEMOB T€OMETPUUYECKHUX TEJL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJICJIMPOBAHUE pEAIbHBIX IPOLECCOB € MOMOUIbI0  Au(epeHInanbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PakTaHCKOW HJEHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnueckoro BOCIUMTAHUSA:

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, PETyIsipHas (U3HUecKass aKTUBHOCTD), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIlIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/lady MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOIeM, OpUeHTAIS
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(hOpMUPOBAHHOCTh 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 KYyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTeMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  MPEeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEUNN;

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

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apPIryMEHTAIMIO, TPUBOJUTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

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



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

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

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs, MCCIENOBaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

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

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpMAIUKU, NaHHBIX, HEOOXOIAUMBIX JJI1 OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

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

CTPYKTYpPHpPOBaTh HMH(POpPMALMIO, MPEJACTABIATh €€ B pa3IUyHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIIEHUS, SCHO, TOYHO, IPaMOTHO BBIpaXXaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh WJCH, HAIlCJCHHBIE Ha TIOHMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, UCCIIeI0BaHNs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YNIbTATOB, BIAICThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY 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
BUIBl paboOT, JOroBapuBaThcs, OOCYXIaTh TMPOLECC U pe3yiabTaT paboTHl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOMMIUN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajia MaTEMaTHIECKOTO aHATTN3ay:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSITh JIpOOM W TPOIEHTHI IS PEIICHHWs TPHUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

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



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIb30BaTh MOAXOASAILYI0 (OPMY 3aMMUCH NEHUCTBUTENBHBIX YHCEI JIJIS PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpUPOBaTh MOHATUSAMM: JiorapudMm uwucna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

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

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHITHSMU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

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

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

CBOOOJHO OMNEpUpPOBATH TOHATUSIMH: CHUCTEMa JIMHEWHBIX YpaBHEHHIA,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEATbHBIE CUTYallMU C IOMOLIBIO CUCTEMBI JINHEWHBIX YPaBHEHUN,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH NIPEOOPA30BAHMS UNCIOBBIX BBIPAXKEHUH, COJEPKAIIUX CTETIEHU C
palMOHATIBHBIM [TOKA3aTEIEM;

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

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
Jorapu(MUUECKUE ypaBHEHUS, HAXOJUTh UX PEHICHHS C IIOMOIIBI0 PAaBHOCHUIJIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAWMBIE  (OPMYNBl ISl  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHITUAMH: (QYHKIIHSI, CTIOCOOBI 3aaHusi (PYHKIIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHWH PYHKINU, HYTH QYHKIIMHA, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEpUPOBaTh MOHATUSAMU: CTENEHHas! (GYHKLIHS C HAaTypalbHBIM 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: JMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMNEpUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAXKaTh (OpPMYJIaMU 3aBUCHMOCTH MEX]ly BETUUMHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKICHUS MATEMATHYECKOIO aHalau3a KaKk aHalIn3a
OECKOHEUYHO MaJbIX;

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

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHI I pelIeHUs 3a/1a4;

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

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

UCIIOJIb30BaTh T€OMETPUUYECKUM W (PU3MYECKHN CMBICT MPOU3BOAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a]]a4 U3 APYTUX yUeOHBIX MTPEIMETOB;

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

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>XECTBA HATypPaJbHBIX M LEJIBIX YHCEN, UCIOJb30BATh NPHU3HAKH 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 PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOIHO ONEpPUPOBATH MOHATHAMH: KOMIUJIEKCHOE YHCIO U MHOYXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMNEPHUPOBATH TMOHATUSIMH: HpPpALMOHATBHBIC, TOKa3aTebHbIE U
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSIThL  HEOOXOAuMble  (POPMYJIBI ISl  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYNMHOCTEW pallMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKrue METOIbI JJIsl PEIICHUs] YpaBHECHUN U HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJTYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

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

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATh TMOHATUAMHU: TpapuKU TPUTOHOMETPUUCCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaxXO0JUTh HauOOJIbIlIEE U HAUMEHBIIIee 3HAUCHUS (YHKIIMU HETPEPHIBHON Ha
OTPE3KE;

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



CBOOOJHO ONEpUpPOBaTH MOHATUSAMH: NEPBOOOpaA3Has, ONpPEnEIEHHBIM
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUHA Ha IPUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1 0
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 0 0
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1 0
HppanunonanbHble ypaBHEHUS
I1 it
4 okazarenbHasspyHkuus. [lokazareapHbie 10 0 0
YpaBHEHUS
J .
5 orapudmudeckas GyHKIUS 18 1 0
Jlorapudmuueckue ypaBHEHUs
6 TpuroHomeTpruecKre BbIPAKEHUS U 99 1 0
ypaBHEHUS
[TocnenoBaTeIbHOCTH U IPOTPECCHH 10 0 0
HenpepriBubie hynkiuu. [Iponssoanas 20 0 0
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 1 0
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 5 0




11 KVIACC

KoanuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 I/IccneILOBaHI:Ie (GYHKIMIA ¢ TOMOIIBIO 29 1 0
MIPOU3BOIHOM
2 [lepBooOpa3Has 1 HHTETpa 12 1 0
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1 0
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHble, mokazareabHble U 24 1 0
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10 0
HarypanbsHbie u 11e1b1e yncia 10 0
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1 0
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1 0
9 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AINS 16 5 0
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonuyecrBoyacos
Ne Mara DJIeKTpOoHHbIe U POBHIE
n/n Temaypora Bcero Konrpoaprrre | Ipaxririeciie H3y4eHusi  oOpa3zoBaTe/bHbIE pecypchl
padoTsbI padoThI
1 MHO3K€eCTBO, ONepaIuy HaJl 1 0 0
MHO>XECTBAMH M UX CBOWCTBA
2 Huarpammer Diinepa-Benna 1 0 0
[IpuMeHeHne TeopeTnKo-
3 MHOJKECTBEHHOTO ammapara s 1 0 0
pelieHus 3a1a4y
4 PanmoHannHBIE YHCIIA. 1 0 0
OOBIKHOBEHHBIE U JAECATUYHBIC
5 1 0 0
Ipoowu.
6 [TporeHTHI 1 0 0
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB 1 0 0
JUIS pEIIeHUs MIPUKIAIHBIX 3a7a4
JleicTBUTEIbHBIC YUCTIA.
8 PanrionansHbIE ¥ HppalMOHATBHBIC 1 0 0
qucna
9 Apudmernueckue omnepaiuu c 1 0 0
JNEHUCTBUTENbHBIMH YHCIAMU
10 Moz[ym,v JNEACTBUTEIIBHOTO YHCIIA U 1 0 0
€ro CBOWCTBA
[TpuGnnxKEHHBIE BEIYNCIICHUS,
11 IIpaBUJIa OKPYTJIEHUS, IPUKHUIKA U 1 0 0
OIIEHKA PEe3yJIbTaTa BBIUUCICHUN




12

OCHOBHBIE MCTOAbI PCIICHUS TCIIbIX
YpaBHEHUU

13

OcHOBHBIE METO/IbI peIIEHUs APOOHO-
palOHAIBHBIX YPaBHEHHUU

14

OCHOBHBIE MCTOABI PCICHUSA LCJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

15

MHOro4eHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrouJIeHa Ha MHOTOUJIEH
¢ octatkom. Teopema besy

16

MHorousieHsl ¢ HeIbIMUA
koa¢ppunumentamu. Teopema Buera

17

Cucrembl TMHENHBIX YPaBHEHUHN

18

Pemrenue cucreM TUHENHBIX
ypaBHEHUU

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHU. OnpeaeuTeNIb MaTPULIbI
2%2, €ro reOMeTPUYECKUIA CMBICI U
CBOMCTBA; BHIYMCIIEHUE €T0 3HAUYCHUS

20

Onpenenurenb MaTpULBI 2X2, €ro
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

21

IIpumenenue onpenennuTens st
PELIEHNs CUCTEMBI IMHEUHBIX
yYpaBHEHUH

22

IIpuknagHele 3a1a4u, pemiacmslie ¢
IIOMOIIIBIO CUCTEMBI JINHEUHBIX
yYpaBHEHUH




23

Pemrenne npukiagHeIx 3a1a4 €
IIOMOIIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

24

KonTtponsHast padoTa:
"PanimonanbHble ypaBHEHHS U
HepaBeHcTBa. CHUCTEMBI JIMHEHMHBIX
ypaBHeHUI"

25

OyHKIHUSA, CTIOCOOBI 3aIaHus
¢byskun. BzaumHo oOpaTHbie
¢byukiun. Komnosunus GyHximit

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHus rpa@UKOB PYHKINN

27

OO6macTh onpesesieHns] © MHOYKECTBO
3HaueHni ¢pyHkuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue GyHKIINUH.
[IpomMexXyTKM MOHOTOHHOCTH

byHKIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonsb1iiee n HaumeHblee
3HaueHUE (PYHKIIUU HA TPOMEKYTKE

30

JIuneiinas, KBapaTu4yHasi QyHKINH.
DreMeHTapHOe UCCIIeI0BaHUE U
rpaduky 3TUX QyHKIUH

31

JpoOHo-nuHelHast pyHKIHS.
DeMeHTapHOe UCCIeIOBaHuE U
MoCTpOoeHHe rpaduka




JIuneiiHas, kBajpaTUyHas u IpoOHO-
TUHEeWHas GYHKIUH. DIEMEHTapHOe

32 HCCIICIOBAaHUE U ITIOCTPOCHHE
rpaduKoB 3TUX QYHKIUH

33 CreneHsb ¢ 1eNbIM MOKa3aTeIeM.

34 CreleHs ¢ IeIbIM IT0Ka3aTelIeM.
bunom HeroTona
CrenenHast QyHKIHS ¢ HATYpAITbHBIM

35 H IIeNIBIM MoKa3aTesieM. E€ cBolicTBa u
rpaduk

36 [IpoBepounas padora: "CrenenHas
¢byukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb
HaTypaJbHOW CTENIEHU U €r0 CBOMCTBA

38 [IpeobpazoBaHue YHCIOBBIX
BBIpQKEHUH, COJIEP)KAIUX CTCTICHU

39 BriHecenne MHOKUTENIA U3-TI0 3HAKA
KOpHS

40 BHecenne MHOXKUTENA MO 3HAK
KOpHS

41 CokpaieHnue apo0el, comeprkaimx
paIrKaIbl
HppatnmonanbHble ypaBHEHHUS.

42 OO6nacTh I0MYyCTUMBIX 3HAYCHH
HppallMOHAILHOTO YPaBHEHHUSI
Pemenue upparmoHanbHbBIX

43 YPaBHEHUH IO ONPEIEIICHUIO

apu(pMETHYECKOTO KOPHS




HAaTypaJbHOU CTEIICHU.

44

Bo3sBenenne o0enx yactel ypaBHEHHUS

B OJIHY U TY K€ CTECIICHb.

45

Beenenue BcrmioMoTraTeIbHOM
MEPEMEHHOM C LEIbIO TOHUKEHUS
CTEIIEHU UPPALMOHATILHOTO
YpaBHEHUSA

46

BBenenne BcnoMoraTelIbHON
MEPEMEHHOM C LETbI0 UCKITFOYEHUS
HPPaAMOHAIBHOCTH.

47

I'paduaeckuit cnocoO pemeHust
HUPpAIMOHATILHBIX YPaBHEHUH.

48

Pemennen ppanoHamIbHBIX
ypaBHEHU U

49

CaoiicTBa u rpaduk KOpHS N-0H
CTeneH! KaK (YHKIIMHA 00paTHOH

CTCIICHU C HATYPAJIbHBIM IMOKA3aTCJIEM

50

CaoiicTBa u rpaduk KOpHs N-0i
CTETeHH.

51

KontponsHas padota: "CBolicTBa 1
rpaduk KopHs N-0¥ CTENeHU.
Hppanmonanbuslie ypaBHeHUS"

52

CreneHs ¢ panirnoHaJIbHBIM
MoKasaTeJieM M €€ CBOMCTBA

53

CBolicTBa CTEICHHU C palrOHAJIbHBIM
IIOKa3aTcCJICM

54

Haxosxnenue 3HaueHU CTEIIEHN C
palMOHAIBHBIM [TOKA3aTeNIeM U €€




CBOICTBa

[TokazarenpHas GyHKIHS, €€

55 N
CBO¥CTBA ¥ rpaduk
IToka3arenbHble ypaBHEHUS.

56 Hcnons3oBanue rpaduka GyHKuum
JUIsl peLIEHUs] YpaBHEHUN
Pemrenne nmokazaTeabHBIX YpaBHEHHUI

S7 MyTEM TIPUBEICHUST 00€UX YacTeu
YpaBHEHHUS K OJTHOMY OCHOBaHHIO.

58 Brinecenue 00111ero MHOKHUTEINS 3a
CKOOKY.

59 Merton 3aMeHBI IEPEMEHHON B
MMOKAa3aTeIbHBIX YPABHCHUSIX

60 [TokazaTtenbHble ypaBHEHHS. MeTo
MOWIEHHOTO JIeJICHUS
[IpoBepounas pabora:

61 "[TokazarenbHas GyHKIIHS.
[TokazaTtenbHble ypaBHEHUS"

62 Jlorapudm uncna. CBoiicTBa
norapudma

63 Haxoxnenue norapudma ymcna c
MTOMOIIBIO CBOMCTB

64 JlecsaTnuHbIe JIOTapU(PMbI

65 HarypainbHbie norapudmel

66 JecsaTuunbie n
HaTypallbHbIENOTapU (MBI

67 [IpeoOpazoBaHKe YUCIOBBIX

BLIpa)KeHPIfI, CoACpKanuX




norapupMsl

[IpeoOpazoBanrie OYKBEHHBIX

68 BBIPKCHUH, COIEPIKAIINX
norapupmMsl
[IpeoOpa3oBanme BEIpa)KCHUH,

69 coJiepKanux jJorapudmer ¢
HCIIOJIb30BAHUEM CBOWCTB

70 Jlorapudmuueckas GyHKus, €€
CBOMCTBaA U rpaduk
Jlorapudmudeckue ypaBHCHHS.

71 Wcnonb3oBanue rpaduka GyHKIUU
JUISl pEIIEHUs] YPaBHEHUH.

79 I'padmueckuii cnocod pemieHus
Jorapu(pMUUECKUX ypaBHEHHM

73 Pemenue ypaBHeHuit 1o
ompeneneHuto Jjorapudma.

74 JlorapudmMudeckue ypaBHEHHS.
MeTo1 HOTEeHIMPOBAHUS.

75 Jlorapudmuueckre ypaBHEHHUSI.
Merto1 BBeIEHHS] HOBOM NTEPEMEHHOIA.

76 Jlorapudmuueckre ypaBHEHUS.
Merton norapuMupoBaHuUsL.

77 Jlorapudmuueckre ypaBHEHHUSI.
[Tepexos1 K HOBOMY OCHOBaHUIO

78 PaBHOCHIIBHBIE TIEPEXOIbl B PELICHUU
JIorapu(MUUECKUX ypaBHEHHIA

79 KonTponsHast pabora:

"IToxa3zaTenbHas U Jorapudmuyeckas




¢byukun. [TokazaTenbHbIC 1
norapuMUIecKre ypaBHCHUS"

80

Papnannasa mepa yrna. [loBopot
TOYKH BOKPYT Hayajia KOOpJIUHAT

81

[Iepexon OT paguaHHOM MEPHI yIiia K
IpasyCHOM U OT TPayCHOU K
paauaHHOM.

82

CuHyc, KOCHHYC, TAHT€HC U
KOTaHT€HC YHCIJIOBOTO apryMeHTa

83

3Haku CHHYCa, KOCMHYCa, TAHTCHCAa U
KOTaHI€HCa YUCJIOBOI'O aprymEcHTa

84

3aBUCUMOCTb MEX/1y CUHYCOM,
KOCHHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OJIHOTO U TOTO K€ yIia.

85

TpuronomeTrpuyeckue TOXIaecTBa

86

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC yIJIOB a U - a

87

DopMmyIIbl CIOKEHUS

88

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC JBOMHOTO U MOJOBUHHOTO

yria

89

DopmyIbl IPUBEACHUS

90

CYMMa " PAa3HOCTb CMHYCOB. CyMMa U
Pa3HOCTb KOCUHYCOB

91

IIpoBepounas pabora 1o Teme
"TpUrOHOMETPUUECKUE BBIPAXKECHUS"

92

ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa




93

ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC
L aHu-a

94

TpuroHomeTpudecKue ypaBHEHUs.
VYpaBHeHue COSX=a

95

VYpaBHeHue Sinx=a

96

Pemenue ypaBHennii tgx=a, ctgx=a

97

Pemrenne TpuroHoMeTpu4ECKuX
YpaBHEHUH, CBOJSIIMXCS K
KBaJpaTHbBIM. MeTo/ 3aMeHbI
IIEPEMEHHOM.

98

Pemenne TpuroHOMeTpUYECKHUX
YpaBHEHUH Pa3JIOKEHUEM HA
MHOKHUTEIN

99

PerieHne TpUroHOMETPHUYECKUX
YpaBHEHHI METOJIOM TPeoOpa30BaHHUsI
C TOMOIIBIO hOPMYIT

100

Pemenune TpuroHoMeTpruuecKux
ypaBHEHUH C TIOMOIIIbIO BBEACHUS
BCIIOMOTATEJIBHOTO YIJIa U C
MTOMOIIBIO0 YHUBEPCAIBHON
MOJICTAaHOBKH.

101

KonTponsHast pabora:
"TpUroHOMETpHUECKHE BBHIPAKEHUS U
TPUTOHOMETPHUUYECKUE ypaBHEHUS"

102

ITocnemoBaTeNLHOCTH, CIIOCOOBI
3aJaHu IIOCJICIOBATEIILHOCTEH.
Merton MaTeEMaTUYECKON MHIYKLIIMU

103

MOHOTOHHBIC U OTpPaHUYCHHBIC




rocienoBaresnbHocTu. Meropus
aHann3a OECKOHEYHO MaJIbIX

104 Apudmerrueckast mporpeccust

105 I'eomerpuueckas nporpeccust

106 BeckoneuHo yObIBaromias
reoMeTpUuUIecKasi IPOrpPecCcust

107 CymMa OeckoHEYHO YOBIBaroOIIeH
T€OMETPUUECKOM MPOTPECCUU

108 JIMHEHbIN ¥ SKCTTOHEHIUATTbHBIN
poct. Yucno e.
JIMHEHBIN ¥ SKCTTIOHEHIIUATbHBIN

109 pocrt. Hucno e. DopMyia CIOKHBIX
MIPOIIEHTOB
Hcnonb3oBanue mporpeccuu Juist

110 pelieHus peabHBIX 3a71a4
MIPUKJIATHOTO XapaKTepa

111 [IpoBepounas paboTa:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepriBHbIe QYHKIINHN U UX
CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI
rpadukoB QyHKINH

114 OYHKIMH HETIPEPHIBHBIE HA OTPE3KE

115 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo1 UHTEPBAJIOB JIJIS1 PEIICHHUS
HEPaBEHCTB

117 Pemenune HepaBeHCTB METOIOM




HWHTEPBAJIOB

MGTOI[ HUHTCPBAJIOB IJIA PCHICHUS

118
HEPaBEHCTB

119 CBoiicTBa HENpPepbIBHBIX (HYHKINN

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast MpoM3BOIHBIC
byHKIIMN

199 Onpenenenue, reOMveTquecmﬁ
CMBICJT TTPOU3BO/THOM

123 OnpeneneHHve, (U3UYECKUN CMBICIT
MTPOU3BO/THOM

124 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIMN

125 Haxoxnenue ypaBHEHUs KacaTelbHOM
K rpaduky QyHKIIIH

126 [IpousBoHbIe )
AJIEMEHTAPHBIX(PYHKINHA
HaxoxaeHnue nmpousBoIHBIX

127 AJIeMEHTaPHBIX QYHKITUH 110
dbopmynam

128 [IpousBoHas CyMMBbI (yHKIIMIA

129 [IpousBoHas mpou3BeIeHUS
byHKIMI

130 IIpounsBoaHas 4acTHOTO U
KOMITO3UIIUH (PYHKIIUN

131 IIpoBepounas pabora:

"[IpousBoanas”




[ToBTOpEHue, 060061ICHNE,
132 CHCTEMATH3AaIMs 3HAHUI: 1
"VpaBHeHus"

133 [ToBTOpEHue, 06001ICHNE,

cucreMaru3aius 3Hanuii: "Oyuxnun"

134 Wrorosas koHTposbHas paboTa 1

[ToBTOpenue, o6obIICHKE,
135 cHCTEMAaTH3alMs 3HaHUI. AHAIN3 1
KOHTPOJIBHON paOOTHI.

136 [ToBTOpEeHue, 0600IICHNE,

cUCTeEMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10

136
[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HCcCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre npou3BOIHOM K
UCCIeI0BaHUIO QYHKINH Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenue HauOOJIBIIErO U
HANMMCHBIICTO 3HAYCHU

HeNpepbIBHON (DYHKIIMU HAa OTPE3Ke

HaxoxnaeHue HanOOJIBIIET0 U
HaANMMCHBIICTO 3HAUYCHU A




HENpPEepbIBHON (DYHKIIMU HAa OTPE3KE

Haxoxneaue HaubonbIIEro U
HAUMEHBIIIEr0 3HAYCHUS
HEMPEephIBHOUM (DYHKITUU HA OTPE3KE

10

Haxoxneaue HauboiblIero u
HAUMEHBIIIEr0 3HAYCHUS
HEMPephIBHOW (DYHKITUU Ha OTPE3KE

11

Haxoxnenne HanOobIIero u
HAaNMEHBIIIETO 3HAUYCHUS
HETIPEPBHIBHOW (PYHKITMU HA OTPE3KE

12

Haxoxnenne HanOOJIBIIETrO U
HaNMEHBIIIEr0 3HAYCHUS
HETIPEPBHIBHOW (PYHKIIMU HA OTPE3KE

13

[IpumeneHnne Tpou3BOTHOM JIst

HaXOXJACHUA HAWITYUYIICTO PCHICHNUA B

MPUKIIATHBIX 3a/1a9ax

14

[IpumeneHnre Tpou3BOTHOM JIst

HaXO0XIACHUA HAWITY4IICTro PEIICHUS B

IPUKIAAHBIX 3a/ladax

15

[Ipumenenue mpou3BOIHOM JIst
OTIpeJIeNIeHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GopMYIIOi UITN
rpapukoM

16

[TpumeHeHre TPOU3BOIHOM /IS
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (OopMyIION Ui
rpadukom

17

Komnozunus ¢pyHkiuit




18

Komnozunus ¢pyHkimit

19

Komnozunus ¢pyHkimit

20

I'eomerpudaeckue oOpa3bl ypaBHEHUH
Ha KOOPJMHATHOM TJIOCKOCTH

21

I'eomerpudaeckue oOpa3bl ypaBHEHUH
Ha KOOPJIMHATHOM MJIOCKOCTH

22

KonTpomasHas pabora:
"UccnenoBanue QyHKIMIA C
TTOMOTIIBIO TTPOU3BOTHON"

23

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX

24

[TepBooOpa3zHbIC FIEMEHTAPHBIX
¢dbynaknuii. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

25

[TepBooOpa3HbIe 31eMEHTaPHBIX
¢dbynaknuii. [IpaBuia HaxoXaEeHUS
MepBOOOPA3HBIX

26

HuTterpan. ['eomerpuyueckuii cMbIci
WHTerpaia

27

Berurcnenue onpeneéHHOro
uHTerpana mno gopmysne Herorona-
JletiouuIa

28

Brruucnenue onpenenéHHOro
uHTerpania mno gopmyne Herorona-
JleiiOuuma

29

[IpumeHeHne uHTErpaia s
HaXOXIEeHHU IIIOMIael MI0CKUX

buryp




IIpuMeHenue uHTerpana s

30 HaXO0XJeHUS 00BEMOB
TeOMETPUIECKUX Tell

31 [Ipumeps! penienui
mddepeHnnanbHbIX ypaBHEHUN

39 [Ipumeps! penienui
T epeHInanbHbIX ypaBHEHUI
MaremaTuyeckoe MOAEIUPOBAHNE

33 PEATBHBIX MTPOIIECCOB C MIOMOIIBIO
g depeHInanbHbIX YpaBHEHHH

34 KonTponbHas pabora:
"[lepBooOpa3Has u uHTerpan”

35 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckne GyHKIUHN, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckne GyHKIUHN, UX
CBOMcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHUH C OMOILBIO

TpHrOHOMeTqueCKOﬁ OKPYKHOCTU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 YpaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Perrenne TpuroHOMETpUYECKUX
HEPaBEHCTB

45 Perrenne TpUroHOMETpUYECKUX
HEPaBEHCTB

46 Perrenne TpUroHOMETpUYECKUX
HEPaBEHCTB

47 Perrenne TpUroHOMETpUYECKUX
HEPaBEHCTB
Kontponsnas padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHHSI
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHHSI
MOKa3aTeIbHBIX HEPABECHCTB

51 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI peIlIEHHS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METO/IBI PELLIEHUS




Jorapu(MUIECKUX HEPABEHCTB

55

OCHOBHBIE METO/IBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56

OCHOBHBIE METOIBI PEIICHUS
Jorapu()MUIECKUX HCPABEHCTB

57

OcHOBHEIE MCTOABI pCIICHUS
HppaiuOHAJIIbHBIX HCPABCHCTB

58

OcHOBHEIE MCTOABI pCIICHUS
HppalOHAJIIbHBIX HCPABCHCTB

59

OcHOBHBIC MCTOABI pECIICHUS
UppalOHAJIBHBIX HCPABCHCTB

60

OcHOBHBIC MCTOABI pECIICHUS
UppaiuOHAJIIBHBIX HCPABCHCTB

61

I'pacdmyeckue MeToabl pereHus
HppalMOHANIbHBIX YPaBHEHHM

62

I'pacdmyeckue MeToabl pereHus
UppalMOHAIIbHBIX YpaBHEHUI

63

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHbIX YpaBHEHUN

64

I'padmyeckue MeTobl pereHus
MOKa3aTeJIbHbIX HEPABEHCTB

65

I'padmyeckue MeTobl peneHus
Jorapu(pMUUECKUX ypaBHEHHIA

66

I'padmyeckue MeTobl peneHus
norapu(MUIEeCKUX HEPABEHCTB

67

I'padmyeckue MeTobI peneHus
norapu(MUIEeCKUX HEPABEHCTB

68

I'paduueckue MeTObI pelIeHNs




MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU

69

I'padmyeckue MeTO Bl pemeHUs
[I0Ka3aTeIbHbIX U JIOrapU(PMHUUECKUX
YpaBHEHUI

70

I'padrueckre METOIBI pelIeHHS
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

71

I'padmueckue MeTob! pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
HEPABEHCTB

72

KonTponsHast pabora:
"UppanmoHnanbHble, IOKa3aTeIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KowmriexcHpie yncia.
AnreOpandeckas u
TPUTOHOMETpHUYECKas: (GOPMBI 3aITUCH
KOMILIEKCHOI'O YHCJIa

74

KomrutekcHeie unca.
AnreOpanveckas u
TPUTOHOMETpUYECKast (POPMBI 3aIUCH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAaMU

76

ApupmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMHU

77

I/I3o6pa>KeHHe KOMIIJICKCHBIX YHUCCII
Ha KOOp,[[HHElTHOfI IJIOCKOCTH




78

N300parkeHne KOMIUIEKCHBIX YHCETT
Ha KOOPJMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMILJIEKCHOTO YuCiIa

80

®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMILJIEKCHOTO YuCiIa

81

[IpumeHeHre KOMIUIEKCHBIX YUCEl
JUIs pelieHus pU3nYecKux u
reOMETPUUECKUX 3a/1a4

82

KonTponbHas pabora:
"KommiekcHbie gncia

83

HarypaneHble u nensie yncna

84

HarypaneHble u nensie yncna

85

[IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCell

86

[IpumeHeHue NpU3HAKOB AETUMOCTH
LeJbIX YUCell

87

[IpuMeHeHne MpU3HAKOB ACTUMOCTH
mensix uncen: HO u HOK

88

[IpuMeHeHne MpU3HAKOB ACTUMOCTH
mensix uncen: HO u HOK

89

HpI/IMeHeHI/IC IIPHU3HAKOB ACTIMMOCTH
LEJIBIX YUCECII: OCTATKH 110 MOYIIHO

90

HpI/IMeHeHI/IC IIPHU3HAKOB ACIMMOCTHU
LEJIBIX YUCEII: OCTATKH 110 MOYIIHO

91

HpI/IMeHeHI/Ie MMPU3HAKOB ACIIMMOCTHU
LEJIBIX YUCCII: AJITOPUTM EBxnuga
U pECIICHUA 3aa4 B LCJIbIX YHUCIIaX




92

KontponsHas padora: "Teopus
LenbIx yucen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUI. PaBHOCUIIbHBIE CHCTEMBI
U CHCTEMBI-CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh
ypaBHEHUI. PaBHOCHUIIBHBIE CHCTEMBI
U CHCTEMBI-CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM
Y COBOKYITHOCTEM pallMOHAaJIbHBIX
yYpaBHEHUU

96

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM
1 COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUU

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM
Y COBOKYIHOCTEH MOKa3aTeNbHBIX
ypaBHEHUU

98

OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM
Y COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUH

99

OcCHOBHBIE METO/IbI PELLIEHUS CUCTEM
U COBOKYITHOCTEH Jlorapu(pMuuecKux
ypaBHEHUH

100

OcCHOBHBIE METOIBI PELLIEHUS CUCTEM
U COBOKYIHOCTEH Jlorapu(pMUUecKux
YpaBHEHUH

101

HpI/IMeHeHI/Ie CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJ1a4 U3




pa3nuyHbIX 00JacTeil HayKH U
peaJIbHOM JKU3HU, UHTEPIIPETALIMS
MIOJIyYE€HHBIX PE3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTHUYECKUX 3a1a4 U 3a7a4 U3
pa3MuHBIX 00JacTell HAYKH U
peayIbHOM JKU3HH, UHTEPIIPETALIMS
MOJIyYE€HHBIX PE3yJbTaTOB

103

[IpumeHeHne HepaBeHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3
pa3IMYHbIX 00J1aCTe HayKH U
peaIbHOM JKU3HU, HHTEPIIPETALIHS
MOJIyYE€HHBIX PE3y/IbTaTOB

104

KonTtponbras padota: "Cuctemsr
palOHATIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JorapupMUIecKux
ypaBHEHUI"

105

PanmonanbHble ypaBHEHUS C
rnapaMmeTpamu

106

PanmonanbHble HEpaBEHCTBA C
napameTpamu

107

PanmonanbHbIe CHUCTEMBI C
napameTpamu

108

WppanmonansHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

109

HppannoHaibHbIE CHCTEMBI C
napameTpamMu

110

IlokazatenbHbIC YpaBHCHMN,




HEpaBEHCTBA C lTapaMeTpaMu

111

Tloka3zaTenbHBIE CUCTEMEI C
rnapameTpamu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113

JlorapudmMudeckne CUCTEMBI C
napaMeTpamMmu

114

TpuroHomeTpuuecKkre ypaBHEHUs C
rapameTpamu

115

TpuroHomeTpr4ecKue HEPABEHCTBA C
rapameTpamu

116

TpUroHOMETPUYECKUE CUCTEMBI C
rapameTpamu

117

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
rnapamMmeTpamMmu

118

HOCTpOCHI/Ie " UCCIICJ0BAaHUC
MaTeMaTHYCCKUX MOHCHCﬁ PE€aIbHBIX
CI/ITyaI_[I/Iﬁ C IOMOIIbIXO CUCTEM
ypaBHeHI/Iﬁ C ImapaMcTpaMu

119

ITocTpoenue u uccaenroBaHue
MaTeMaTH4YECKUX MOJIEeN pealbHbIX
CUTYallUi C IOMOIIBIO CUCTEM
yYpaBHEHUH C MapameTpamu

120

KonTposneHas padoTa: "3anaun ¢
napaMmerpamu’

121

[ToBTOpenue, 06061IeHNE,




CUCTEMAaTU3alus 3HAHWNI:
"VYpaBHeHus"

[ToBTOpEHue, 06001ICHNE,
122 CHUCTEMATHU3AINSA 3HAHUIL:
"VYpaBHeHus"

[ToBTOpEHue, 06001ICHNE,
123 CHCTEMAaTHU3aLUs 3HAHHUI:
"VYpaBHenus. Cucrembl ypaBHEHHUI"

[ToBTOpenue, o6odIIEHNE,
124 CUCTEMATH3AIN 3HAHWI:
"Hepasencrsa"

[ToBTOpenue, 0600IICHNE,
125 CHCTEMAaTHU3alMs 3HAHUI:
"Hepasencrna"

[ToBTOpEeHue, 06o0IICHNE,
126 cUCTEMATH3AIUs 3HAHWI:
"Hepasencrna"

[ToBTOpEeHUE, 0600IICHNE,
127 cUCTEMATU3AlUs 3HAHUI:
"IIpousBoanas u e€ npuMeHeHue"

[ToBTOpEHUE, 0000IICHNE,
128 cUucTeMaTU3alus 3HaHW:
"IIpousBoanas u e€ npuMeHeHue"

[ToBTOpEHUE, 0000IICHNE,
129 CHCTEeMAaTH3alMs 3HAHUH
"[IpousBosnHas u e€ npumeHeHue"

[ToBTOpenue, 06061IeHNE,

130
cucreMaru3anus 3Hanui: "HMHTerpain




U ero npuMeHeHue"

131 [ToBTOpEHME, o6o6meH1:1e," ) 1 0
cucreMaTH3anus 3HaHui: "OyHKIUNn

132 [ToBTOpEHME, O606HI€HIEC," ) 1 0
cucreMaTn3anus 3HaHuii: "OyHKIUN

133 [ToBTOpEHwUe, O606HI€HI:I€," ) 1 0
cucreMaTH3anus 3HaHui: "OyHKIUN

134 Wrorosas koHTposbHasA paboTa 1 1

135 Hrorosas koHTpoJbHAs paboTa

136 [ToBTOpEHwUE, O606H16HI:I€, 1 0
cHCTeMaTH3aIHs 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME
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OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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HOACHUTEJIBHAS 3AIINCKA

['eomeTpust siBAsieTCS OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHErO
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TOHATUMHBIX OCHOB I'€OMETPUHU, IIPHU JI0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
du3znueckux 3aaay.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  MNPUOOpETeHUs U
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IOPOCTPAHCTBEHHBIX (UI'YypaXx M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAaHHUKM M TeEla BpalleHUs, KOHCTPYMPOBAaTh I'€OMETPUUYECKUE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pelIeHMs, YMEHUSI HUX MPUMEHATH, MPOBOJUTH JI0OKA3ATEJIbHBIE PACCYKIEHUSA B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATHYCCKUX YTBEPKIACHUN U POJIM aKCMOMATHKH B TTPOBEACHUN
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dopmupoBaHue (YHKIIMOHATHLHOW TPAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJTUPOBAHMS PEANBHBIX CHUTYaIlUd, HCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMuUpoBaHUE  JIOTUUECKHX YMEHHMHM  pachpelessieTcsi He  TOJbKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOPOCaM O0yUYaroIIHecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
coOJII0/IeHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa30oBaTENbHBIX TMporpamMM, OOecleunTh yriayonaéHHoe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 Tpo(ecCoHaTFHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

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

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBaroluecs: mnpsiMble. [Ipu3HAaKu CKpeIMBarOIINXCS
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOICTBa MapajuIeIbHOIO MpOeKTHpoBaHusi. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

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

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

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOU U ILIOCKOCTBIO, ABYIDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTIO YyIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Dilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPAaMUIA, [paBUJIbHAsA TPEYrojbHAs NUPaMUIA U IPABUIBHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHMUM, TeopemMa O OOKOBOM NOBEPXHOCTH MNPAMON MPUMBIL.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOIPAHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsTHe KOMILIaHApHBIE BEKTOPBI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalspHOE NIPOU3BEACHUE
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, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cienactBus u3 He€. OObEM TpsMoON u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa m cdepsl mwiockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nono0HeIx (uryp. IlpeoOpazoBanue monodusi, romoreTusi. Pemienue 3amauy Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBaHUIO U TPOXOJSLIUE Yepe3 BEPILHHY), CEYEHUS 11apa, METOAbl TOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXEHHs. [IpsimoyronbpHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JBUKEHHS U PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS DPA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIECHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

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

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnUTaHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHasi GU3HUecKass aKTUBHOCTD), (PHU3NYECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIlIaThb OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/lady MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II00AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOIeM, OpUCHTAIUS
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 HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  MPeoOpa3OBBIBATH  CYKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNL;

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

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apryMEHTAIMIO, IPUBOJUTH NPUMEPHI 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 JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEIOBaHHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOIOJEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpMAIUU, NaHHBIX, HEOOXOMAUMBIX JJId 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 npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(OpPMAIMIO, 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
HEIIMHA OOIIEHUsS, SCHO, TOYHO, IPaMOTHO BBIpAXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJieMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh WJCH, HAIlCJCHHbIE Ha TIOHMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/lauyd, SKCIIEPUMEHTA, WCCIICIOBaHNUS,
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 UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNM M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAACTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATECILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIUBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl paboOT, JOroBapmBaThCs, OOCYXIaTh TWpoOLECC U pe3yiabTaT padoTHl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOMIUN MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

¢ CBOOOJIHO OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

o IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEICTBHUS M3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

o KJTACCU(PUITMPOBATh B3aMMHOE PACIONIOKECHHUE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO  OMEpPUPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yrjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKAYy MPSMON U
TIOCKOCTBIO;

 CBOOOJTHO OTIEpUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHUKOB (IIpU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIACCH(UIIMPOBATh ~ MHOIOTPAaHHUKW,  BBIOMpAass ~ OCHOBaHUA IS
KJ1IaccuuKaIuu;

¢ CBOOOJIHO  ONEpPHUPOBATH  MOHATUSAMH, CBSA3AaHHBIMU C  CEUYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBHITIOJIHATDH MMapajuiesibHOE, HEHTPAIBLHOE U OPTOTOHAIIBHOE MTPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTh, BBIMOJIHATh U300paKEHUs PUTYDP HA IITIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOIPAHHMKOB DPA3JIMYHBIMU METOJIaMH, BBIIOJIHATh
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMUIa),
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

¢ CBOOOJIHO OIEPUPOBATH MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

¢ CBOOOJIHO OMEpUpPOBaTh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

* BBIIIOJIHATH I€UCTBUS HaJl BEKTOPAMY;

epelIaTh 33Ja4M HA JIOKA3aTEJBCTBO MAaTEMaTUYECKUX OTHOLICHHW W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIE METOBI
IIPYU PEIICHUH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e [[DUMEHATH NPOCTEHIIME MPOTPaMMHBIE CpPEACTBA M DAJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a4ay;

e U3BJIEKAaTh, NPEOOpPA3OBBIBATH M HHTEPIPETUPOBATh HH(MOpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e [[DUMEHATH  IOJIYYEHHBbIE 3HAaHUS HA NPAKTUKE: CpaBHUBATb W
AHAIM3UPOBATH pPEaJbHbIE CUTYallUH, IPUMEHATH W3yYEHHBIE NOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATHM M TEOpeM, ammapara ajreOpbl, pelarb NPaKTUYECKUe 3aJadd,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



¢ CBOOOJIHO OIEPUPOBATH MOHATUSMH, CBA3AHHBIMH C LWIMHAPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

e ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpalllCHHs: LUIHHAPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpauleHus (IMIMHIP, KOHYC, cepa U map) u 0ObsICHATh
CIOCOOBI MOTYUYEHUS TN BPALLEHUS;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(Pephl U MITOCKOCTH;

¢ BBIYUCIIATh BEJIWYMHBI HJIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHHs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C KOMOWHALUAMH TeNl
BpallleHUs] ¥ MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

¢ BBIYHUCIIATh COOTHOUICHUSI MEXAY IUIOHIAJAsIMU TOBEPXHOCTEH U 00bEMamMu
I10JTOOHBIX TEI;

e M300paXkaTh M3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJIEKATh, HWHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBIIIOJIHATH ONEpPALK HaJl BEKTOPAMH;

*3371aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAUHAT;

e pELIATh TEOMETPUUECKUE 3a/1a4 HA BBIUMCICHUE YTIIOB MEKIY MPAMBIMHU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

¢ CBOOOZHO ONEpPUPOBATh NOHATHUSMHU, CBA3AHHBIMH C JIBUJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BHITIOJIHATh M300paKEHHMs MHOTOTPAHHUKOB ¥ TEJI BpalleHUS TpH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;

e CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB M TE€J BPAILIEHUS: CEUYECHHs LUIUHAPA
(mapanienbHO Y NePHeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* ICIIOJI30BaTh METOJbl TIOCTPOEHUSI CEYEHHMI: METOJ CIJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



e IOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS,

e IPUMEHATh TeOMEeTpUYecKre (HaKThl MJISI PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

epeIIaTh 3aJa4d HA JIOKA3aTEJIbCTBO MATEMATUYECKMX OTHOLICHUW U
HaXO0XJIEHUE TEOMETPUUYECKUX BEIINYMH;

e IPUMEHATH IIPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

e IPUMEHATH IMOJIYYCHHbIC 3HAHUSA Ha MPAKTUKE: CPABHUBAThH, aHAJIU3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B MPOILECCE IMIOWCKA PELUICHUS MaTeMaTU4EeCKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauyd, CBA3aHHBICE C HAXOXKJICHUEM TI€OMETPUYECKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 23 0 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 0 0
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B 3 0 0
MIPOCTPAHCTBE
4 HepneH)ImiynﬂpHOCTb MPSIMBIX o5 1 0
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 0
MHororpaHHuKH 7 0
BekTopsl B mpocTpaHcTBe 12 0
3 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3alus 5 1 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 3 1




11 KVIACC

KonuyecrBouacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanmuTHYECKasi TEOMETPHS 15 1 0
9 [ToBTOpEHwUe, O606III€HI:I€ u 15 1 0
CUCTeMAaTH3aIlis 3HAHUH
3 O06BEM MHOTOTPAaHHHUKA 17 0
4 Tena Bpamenus 24 1 0
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1 0
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5 0
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

OcHoBHbIE IpaBUJIa H300paKEeHUS HA
PHUCYHKE IJIOCKOCTH, apaJlJIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTHs cCTEpEOMETPHH: TOUKA,
MpsiMast, TNIOCKOCTh, IPOCTPAHCTBO.
OcHoBHbI€E NpaBUiIa H300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka

[TonsTusa: nepecekaronmecs
IJIOCKOCTH, TIEPECEKAIONTUECs MpsMast
Y TJIOCKOCTh; TIOJYITPOCTPAHCTBO

[TonsiTHs: nepecekarouiuecs
IJIOCKOCTH, TepEeCceKarorecs npsmas
U TUIOCKOCTb; MOTYIPOCTPAHCTBO.
N300paxkeHue nepeceKaronmuxcs
IJIOCKOCTEH, MepeCceKaroInXCs
MPSIMOM U TJIOCKOCTH.

MHororpaHHuKH, H300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB




MHororpanHuKH, H300paKeHne
MPOCTEHIIHNX MPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOMNUX 0ObEKTOB.
O0603HaueHNs1 MHOTOTPaHHUKOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

Axcuomsl crepeomerpun. CieacTBUs
U3 aKCHOM.

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTsus n3 Hux. CriocoObl 3a1aHns
MPSIMBIX U INIOCKOCTEHN B
npocTtpancTBe. OO03HAUYCHUSI TIPSIMBIX
M TIJIOCKOCTEH

10

N3obpaxenune ceueHuii kydba, KOTOpbIe
MPOXOJIAT Yepe3 ero pedpa.
N3obpaxenue nepeceueHus
MOJIYYEHHBIX IIOCKOCTEH.

11

N3obpaxeHnne CeUeHHU MPU3MBI ,
KOTOPBIE ITPOXOAT uepes e€ peopa.
N3o00paxkenue nepeceueHus
MOJYy4YEHHBIX MIJIOCKOCTEH.

12

N3o00paxkenue ceueHnil mupamMupl,
KOTOPBIE ITPOXOJAT uepes3 e€ peopa.
N3o00paxkenue nepeceueHus
MOJYYEHHBIX MIJIOCKOCTEH.

13

N300pakeHue ceueHuil mupaMu/ipl,
Ky0a ¥ MPU3MBI, KOTOPBIC TPOXOJIST
yepes ux péopa. M3obpaxenue
MepeCceUeHUs MOTyUYECHHBIX




IJIOCKOCTEH.

14

Merton cneioB sl MOCTPOEHUS
CEeUYEeHUN

15

Mertoz cneoB [y1s MOCTPOCHHUS
ceueHuil. CBolicTBa nepecevyeHuit
MPSIMBIX U IJIOCKOCTEN

16

[TocTpoeHus ceueHuii METOI0M
cienoB. CBoiicTBa nepeceueHuit
MPSIMBIX U INIOCKOCTEN

17

[TocTpoenue ceuenuii B Kyoe 1o Tpém
ToukaM Ha p&opax. Co3manue
BBIHOCHBIX qepTemeﬁ M 3aI1iCh 1I1aroB
MTOCTPOCHHUS

18

[TocTpoenue ceyenuii B mupamu/ie mno
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YepPTEKEH U 3aMuch 11aroB
MOCTPOCHHUS

19

[TocTpoenue ceyenuii B nupamu/e,
KyOe 1o TpéM To4KaM Ha pEopax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aMMch M1aroB MOCTPOCHUS

20

[ToBTOpenue mnanumetpuu: Teopema
O MPOTOPIIMOHAIBHBIX OTPE3Kax.
[Togo6ue TpeyroabLHUKOB

21

[ToBTopenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4epTexax. Mcropus
pa3BUTHSA INIAHUMETPUU U




CTEpPeOMETPUH

22

[TocTpoeHue ceuenuii B nupamu/e,
KyOe 1o TpéM Toukam Ha pEdpax.
CozniaHue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

23

[Ipaktuyeckas padora "[locTpoenue
cedeHuit"

24

B3anMHOe€ pacnosiokeHue NpsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpemmBaronuxcs
npsMbIxX. [lapannenbHble TpsMbIe B
MIPOCTPAHCTBE

25

Teopema o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMO1
MapajyIeIbHON TAaHHOU MPSIMOi,
MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha
JTAaHHOU mpsiMoi. JlemMma o
MepeceyeHn  MapaieIbHbIX MPSIMBIX
IJIOCKOCTBIO

26

[TapanensHOCT TPEX NPSIMBIX.
Teopema o0 TpEX MapalIeIbHBIX
npsMbIX. Teopema o
CKPELIMBAIOIIMNXCS MPSMBIX

27

[TapannenbHoe MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MAPAJIIEIBLHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX (UTryp B MapaienbHOMI
IIPOEKIINH




28

[enTpanbHas nmpoekuus. Yromic
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY NpSIMbIMU

29

[IpoBepounas pabota "B3anmHoe
PACIIOJIOKCHHUC ITPAMBIX B
npocrpaHcTae”

30

[TonATHA: mapaIeNbHOCTD NPSAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIEIbHOCTH IIPSIMOU 1
mockoctu. CBoKcTBa
MapajuIeIbHOCTH IPSIMOU U TNTIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYUCIICHUE U JI0KA3aTEIIbCTBO,
CBSI3aHHBIE C MAPAJUIEIBHOCTHIO
NPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapaJyIEILHOIO APYTrOd MPSIMOM.
Pacuér oTHOMIEHMI

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE ISl IOCTPOCHUS CEUCHUI
KyOa u napayenenumneaa. CBoiicTa
napajuiesienuIe1a ¥ Ipu3Mbl

34

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napaJiIeJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[ﬁIH.[CfI 4yepe3 TOUKY, HC




MIPUHAUICIKALLYIO JAHHOU INIOCKOCTH
U CIIEACTBUSA U3 HEE

36

CpoiicTBa napasuieabHbIX MJIOCKOCTEH:
0 MapaJIJICIbHOCTH MPSAMBIX
MIepECEUCHUS IPU NIEPECEUEHUH BYX
NapajuIeIbHbIX INIOCKOCTEN TPEThEN

37

CpoiicTBa napasuieabHbIX MIIOCKOCTEH:
00 oTpe3Kax mapauieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUCHUH MPSAMOM
C IBYMS NapaJuleIbHbBIMU
IJIOCKOCTSIMU

38

[ToBTopenue: Teopema [udaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiesienuneaa

41

Brruncnenue aauH 0Tpe3KoB B KyOe U
MPSIMOYTOJIbHOM Hapajuiesienue e

42

[lepnieHIUKyYIAPHOCTH MPSAMOIL U
mwiockoctu. [Ipusnak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
MJI0CKOCTH

43

[Ipu3Hak nepneHauKyIspHOCTH
IPSIMON U TJIOCKOCTH

44

Teopema o cylecTBOBaHUM U
€MHCTBEHHOCTH MPSIMOIA,




MPOXOJSIIEN YEPE3 TOUKY
MPOCTPAHCTBA U NEPIECHIUKYISAPHON K
IIJIOCKOCTH

[InockocTy M NEpIEeHAUKYISPHBIE UM

45 MPSIMBIC B MHOTOTPAaHHHUKAX

46 [TnockocTH M MepreHAUKYIISPHBIE UM
npsiMbIe B KyOe, Ipu3Me H TUpaMuzie.
[lepneHuKyIsip ¥ HaKJIOHHASL.

47 [TocTpoenue neprneHuKyspa u3
TOYKH Ha TIPSIMYIO

48 [TocTpoenue neprneHuKysIpa u3
TOYKH Ha TIPSIMYIO

49 Teopema o TpEX nepneHANKYIIpax
(mpsimast u oOpaTHast)
[IpumeHeHne Teopemsl 0 TPEX

50 NeprneHIuKyIsipax (mpsmas u
oOparHas)

51 Yroa Mexy CKpeluBarOIUMHUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIICHIUKYISIPHBIX
IJIOCKOCTEM

53 OpToronanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceueHwuii Kyoa v MPU3MBI

54 C TIOMOIIIBIO OPTOTOHAIBHOU
MPOEKIIUH

55 IToctpoenue ceuenuii Kyoa, mpU3MslI,

HpaBHHLHOﬁ nmupamMmuibl € IOMOHIIBIO




OPTOTOHAJILHOM IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTHU. IInockocTu
CUMMETPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepnesauKyIspHOCTH
IIPSIMOM M TUIOCKOCTH KAaK CJIEJICTBHE
CUMMETPUHA

58

[IpaBusibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

59

Pacué€r paccTosiHMil OT TOUKH 10
MJIOCKOCTH

60

CriocoObl OIyCTUTH HEPIIEHUKYISAPDI:
CUMMCTpPUsA, CABUT TOYKHU I10
MapajyIeIbHON MPSIMOM

61

CnBur no HemnapasuieJIbHON TPSMOH,
W3MEHEHUE PACCTOSIHUI

62

KonTtponpHas padota "B3zanmuoe
PacroJioKeHUe IPSIMBIX U TUIOCKOCTEH
B IIPOCTpaHCTBE"

63

[ToBTOpEHUE: YrOa MEKIY MPSIMBIMU
Ha TUIOCKOCTH, TPUTOHOMETPHUSI B
MIPOU3BOJILHOM TPEYTOJbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHUE: YOI MEXTY
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE

65

I'eoMeTprueckne METOIbI BBIYUCICHUS
yTJia MeXy IpSIMbIMU B




MHOT'OrpaHHUKax

66

JIByrpansbiii yroa. CBOHCTBO
JIMHEIHBIX YTJI0B JABYTPAHHOTO yrja

67

[TeprieHIUKYIISIPHBIC TIOCKOCTH.
CBolicTBa B3aMHO
MIEPIICHIUKYIIIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMA O MPSIMOU
IepeceyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN
IJIOCKOCTH

69

[IpsAMOYTOIBHBIN MMapasuIeIenIEe T,
Ky0; U3MepeHus, CBOIicTBa
IPSIMOYTOJIBHOTO MapauIeIenuIe1a

70

Teopema o AuaroHayiu
MPAMOYTOJIHOTO Mapajjieienuiena u
ClIeICTBHE U3 HEE

71

CrepeoMeTpHuueckue 1 MPUKIIaIHbIC
3a/1auM, CBSI3aHHBIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPSMBIX U TIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOIINUCCA
IPpsAMBIC, ITapaJJICIbHBIC IIJIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

73

Hapa ImapayiCJIbHbIX IUIOCKOCTEH Ha
CKPCUINBAOIINXCS MMPAMBIX,
PaCCTOAHUC MCIKIAY
CKPpCUIUBAOIIUMUCS ITPAMBIMU B
MPOCTBIX CUTYalIUAX




74

Paccrosinuie OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

75

Beruncnenue paccTosHuN MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIIBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH

76

TpéXrpanHblid yroji, HEpaBeHCTBA JJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOTO yria

77

DneMeHTHI C(hepUIeCKOi TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

[TpoBepounas paboTta "YTiibl 1
paccrosiHus"

79

CucreMaTusalus 3HaHUH
"MHOTOrpaHHUK U €ro AJIEMEHTHI"

80

[Mupamua. Buasl nupamu.
[IpaBunbHas mupaMuia

81

[Ipsimoit mapamenenurnen,
MPSIMOYTOJIbHBIN Mapasliesenume],
Ky0

82

ITpusma. [Ipsimast u HakJIIOHHAA
npusmsbl. [IpaBunpHas npuzma

83

BeimyknsiemHororpannuki. Teopema
Olinepa

84

Beinykieie MHOrOrpaHHuku. Teopema
Otinepa. IIpaBuibHbIE 1
IIOJIYIIPaBUIIbHBIE MHOTOI'PAaHHUKHU




KontponsHas pabora

8 "MHororpaHHuku" 1 1 0

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1 0 0
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1 0 0

88 Pa3zHocTh BekTOpOB 1 0 0

89 [TpaBwiio napamurenenwumena 1 0 0

90 YMHOXEHHE BEKTOpa Ha YHCIIO0 1 0 0
Paznoxxenne BektTopa 1mo 6azucy Tpeéx

91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1 0 0
TJIOCKOCTH

92 CkasipHOE TTpOU3BEACHNE 1 0 0

03 Brranciienue yria Mexy BEKTOpaMu 1 0 0
B IIPOCTPAHCTBE

94 [Ipocreiimme 3a1a4n ¢ BEKTOPaMU. 1 0 0
KoopanHaTsl cepennHbl OTpe3Ka
[Ipocreiimume 3a1a4u ¢ BEKTOPaMU.

95 Brruncienue AyMHBI BEKTOpA 10 €T 1 0 0
KOOpMHATAM.

96 [Ipocreiimume 3a1a4u ¢ BEKTOPaMU. 1 0 0
Paccrosinue Mexy AByMsI TOUKaMH.

97 [Ipocteiimue 3aaun ¢ BEKTOpaMHu. 1 0 0
[IpoBepounas pabora
O06o001IeHne u cucTeMaTu3anus

98 3HaHui. Tena Bpamenuit. [Inomans 1 0 0
MMOBEPXHOCTHU

99 O06001IeHne U cucTeMaTu3alus 1 0 0

3HaHU. OOBEMBI TENT




100 Hrorosas koHTpoJbHAsA padoTa 1
101 O06o0011IeHNEe U CUCTeMAaTH3AIHs 1
3HaHUN. AHAJIN3 KOHTPOJBHON paboThI
102 O606HUIGHI/I€ Y CHCTeMAaTH3aIus 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KoandecTBO 9acoB

Ne Mara DJIeKTPOHHBbIE HU(PPOBHIEO
Tema ypoka KonTpoabHubie IIpakTuyeckue
n/n Bcero H3yYeHHUs Opa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

[ToBTopenue Tems! "KoopauHartsl

1 BEKTOpa Ha IUIOCKOCTH H B 1 0 0
npocrpaHcTae”

9 [ToBTOopenue Tems! "CkansgpHoe 1 0 0
MIPOU3BEICHUE BEKTOPOB"
[ToBTOpenue Temsl "Beruncienue

3 yTiia MEX]Ty BEKTOpaMH B 1 0 0
MIPOCTpaHCTBE"
[ToBTOpeHue TeMsl "YpaBHEHNE

4 MIPSIMOM, TIPOXOIAIICH Yepe3 ABE 1 0 0
TOYKH"

5 YpaBHEHHE MIOCKOCTH, HOpMaJb, 1 0 0
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

5 YpaBHEeHHE MJIOCKOCTH, HOPMaJlb, 1 0 0
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

7 BekTopHoe npousBeneHue 1 0 0

3 JIuHeitHbIe HepaBEHCTBA, JIUHEMHOE 1 0 0
MIPOrpaMMHUPOBAHHE

9 JIuHeitHbIe HepaBEHCTBA, JIMHEMHOE 1 0 0
MIPOrpaMMUPOBAHUE

AIUTUYECKUE METO/IBI pacuéra

AH

10 yria MeXIy IpsIMbIMU B 1 0 0

MHOT'OrpaHHUKaxX




AHaTUTHYECKHE METO/IbI pacuéTa

11 yrila MeX1y IJIOCKOCTSMH B
MHOTOTpPaHHUKAX

12 @opMmyita pacCTOSIHUSA OT TOYKH J10
IJIOCKOCTH B KOOPAMHATAX

13 Haxoxnenue paccTosiHul OT TOUKH
710 TIJIOCKOCTH B KyOe
HaxoxneHnue paccTosiHUN OT TOUKH

14 JI0 TIJIOCKOCTH B MPABUIILHOM
nupamue

15 KouTtponbHas pabdorta
"AHanmutnueckas reoMeTpus’

16 CeueHnsi MHOTOIPAHHUKOB:
CTaHJAPTHBIE MHOTOTPAaHHUKU

17 CedeHuss MHOTOIpaHHUKOB: METOJ
ClIeZIOB
CedeHuss MHOrOrpaHHHUKOB!

18 CTaHJIapPTHBIE TNIOCKOCTH,
nepeceyeHus NPsIMbIX U IIOCKOCTEH

19 [TapannenbHble MpsiMble U
IUIOCKOCTHU: MapaljieJbHble CEYEHUs

20 [TapannenbHble MpsiMble U
IUIOCKOCTHU: pacyéT OTHOIICHUH
[TapannenbHble MpsiMble U

21 IIJIOCKOCTH: YIJIBI MEXKIY
CKPEIMBAOIIUMHUCS TPSIMBIMU

29 [leprienauKynspHbIE PSIMBIE U

THNIOCKOCTH: CTAaHAAPTHBIC IMMapbI




NEPIEHIUKYIISPHBIX INIOCKOCTEH U
HPSIMBIX, CHMMETPUHA
MHOT'OTPaHHUKOB

23

[IepnenuKyisipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIPax

24

[IepnenuKynsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTpaHHUKAX

25

[ToBTOpEHME: momaan
MHOTOYT'OJIbHUKOB, (GOPMYJIIbI JI71s
TIJTOTA IeH, COOOPaKEHHUS TI0100MsI

26

[ToBTOpEHME: momaan
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IA IeH, COOOpaKeHHMS IO 100Us

27

[ToBTOpEeHue: mIomagn
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIA IeH, COOOPaKEHHMS IO 100Us

28

IInomanu ceuenunit
MHOTOTPaHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKECHHUSI 110 100U

29

IInomanu ceuenunit
MHOTOTPaHHUKOB: IUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHust Ha
4acTH, COOOpaxKeHus Moa00us

30

KonTtponsHas padota "[loBTopenue:
MHOTOTPAaHHUKH, CEUEHUS




MHOTOTPaHHUKOB"

31

O0BéM Tenra. O0beM
MPSIMOYT'OJIBHOTO MapauIeseuieaa

32

3amaun 00 yaBOoCHHH Ky0a, O
KBaj[paTtype Ky0a; 0 TPUCEKIIUH yriia

33

CrepeomeTpuiecKue 3a/1au,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TTapaJlIeIeTuIe/1a

34

[Mpuknamabie 3a1a4u, CBSI3aHHBIC C
BBIYHCIIEHUEM 00BEMA
MIPSMOYTOJIBHOTO TTapaJuIelieTuIe/1a

35

OO6BEM MpsIMOI TPU3MBI

36

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCIIEHHEM 00BEMOB
NPSAMOUN MPU3MBbI

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIC C
00BEMOM TIPSMOI TIPU3MBI

38

Boruncnenue 00bEMOB TeI ¢
MIOMOIIBIO OTIPEAETEHHOTO
uHTerpaia. O0bEM HaKIIOHHOM
TIPU3MBI

39

Brruucienue 00bEMOB TeI ©
MOMOIIBIO OTIPEACIEHHOTO
uHTerpaa. O0bEM UpamMuIbl

40

dopmyrna 00bEMa MUpaMUIBIL.
OTtHoleHne 00bEMOB TUPAMU] C
o0IIMM yriom

41

®opmyna 00bEMa MUPaMHUIBL.




OtHoueHrnEe 00BEMOB MUPAMH]T C
o0ImMM yriom

42

CrepeomeTpuiecKue 3a/1auu,
CBsI3aHHBIC C O6’béMaMI/I HAaKJIOHHOH
IIPU3MBI

43

CrepeomeTpuiecKue 3a/1auu,
CBsI3aHHbIE C 00bEMaMU TUPAMU/IbI

44

[IpuknagHeie 3aqa4n 1o TeMe
"O0BEMBI Ten", CBI3aHHEIE C
00BEMOM HAKJIOHHON TIPU3MBI

45

[IpuknagHeie 3aqa4n Mo TeMe
"O0bEMBI TEN", CBSA3AaHHBIC C
00BEMOM MUPaMHU/IBI

46

[Ipumenenne 00bEMOB. Beruncnenue
PaccTOSHUA J0 TIOCKOCTH

47

KonTtponbHas padota "O0bEM
MHOTOrpaHHuKa"

48

Hunuaapuyeckas MoBEpXHOCTD,
oOpa3ymolne HUIHHIAPUIECKON
MMOBEPXHOCTHU

49

Hununap. Ipsamoit kpyroBoi
umuHap. [nomaap noBepxHocTH
UWIHHIpA

50

Konuueckasi ToBepXHOCTb,
oOpa3ymolre KOHUIeCKOU
nosepxHocTu. Konyc

51

Ceuenune KOHyca MIOCKOCTHIO,
napaieIbHOM MI0CKOCTH




OCHOBAaHUsA

52

Yceuénnslit konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJTHOW MTOBEPXHOCTH KOHYCa

55

CrepeomeTpuiecKue 3a1a4 Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW HWIIMH]IPA,
KOHYCa

56

CrepeomeTpuyeCcKHe 3a/1a4yu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
MOCTPOCHUEM CEYEHHM LUIMHIIPA,
KOHyca

57

[IpuknagHbie 3a1a9u, CBSI3aHHBIE C
IAJTUHIPOM

58

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C
TUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u
cdepbl TIOCKOCThIO. By u
n300paxkeHue mapa

61

[lepeceuenue cdepsl U mapa ¢
IockocTho. Kacanue mapa u
cdepbl TIOCKOCThI0. By u
n300pakeHue mapa




62

VYpasuaenune chepsl. [Tnomans chepsl
U e€ yacreu

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpuiecKkue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO CPpepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHUU
TJIOCKOCTBIO

65

CrepeomeTpuiecKue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CPepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHU U
TUIOCKOCTBIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIE CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY>KHOCTH HA
IJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIE [1000US

68

Pazanunsie KOM6I/IHaHI/II/I TCII
Bpall€HUA 1 MHOTOI'paHHHUKOB

69

3agaun o teme "Tena u
MOBEPXHOCTH BpamieHus"

70

3agaun o teMe "Tena u
MOBEPXHOCTH BpamieHus"

71

KonTponpHas padota "Tena u
MOBEPXHOCTHU BpauieHus"

72

O06bém nununapa. Teopema 06
00BEME MPSIMOTO THIIMHAPA




73

Brruncnenue 00bEMOB TeI ¢
IMOMOILBIO OTIPEACIIEHHOTO
unTerpana. O6bEéM KoHyca

74

IInomanu 0OKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuiecKue 3a/1auu,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
LIWINHIpA, KOHYCa

76

[IpuknagHeie 3aqa4n 1o TeMe
"O0BbEMBI U TUIONIAIN TOBEPXHOCTEH

n

TCII

77

O0BEM mapa ¥ mapoBOro CEKTOPA.
Teopema 06 o0nEme mrapa. [Tnomans
cdeprl. CTepeoMeTprUIeCcKHe 3a1auH,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
rapa, apoBOro CETMEHTa U
IIapOBOTO CEKTOPA

78

[Ipuknagabie 331291 110 TEME
"O0BEMBI Ten", CBSI3aHHEIE C
00BEMOM I1apa M IUIOMIAIEI0 CEPHI.
CooTHOIICHHS] MEXTY TUIOIIAASIMHU
MMOBEPXHOCTEH U 00bEMAMHU
OI0OHBIXTE

79

[TogoOHBIE TelIa B TPOCTPAHCTBE.
N3menenne 00bEéMa rpu mo00uu.
CrepeoMeTpHuueckue 3aaauu,
CBsI3aHHBIE C BBIUYHUCIIEHHEM 00BEMOB
TeN U TUIoIIaiel MOBEPXHOCTEH

80

KonTponsnas padora "[Tnomanu




MOBEPXHOCTU M 0OBEMBI KPYTIIBIX

n

TCII

81

JIBM>KEHUs MPpOCTPaHCTBA.
OtoOpakenus. JIBrkeHust U
paBeHcTBO Quryp. Obuue cBoicTBa
JIBUYKCHUI

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIIbHAS CHMMETPUS,
3€pKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPAMOU

83

[IpeobOpazoBanus mogoous. [psmas
u cepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHE JBUKEHUS

85

KonTtponbHas padota "BekTopsl B
npocrpanctae"

86

O6o6matomee moBroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTu3allus 3HaHU:
"[TapasnenbHOCTh NPSAMBIX U
IJTIOCKOCTEH B mpocTpaHcTBe"

87

O6o6matomee nmosropeHue 11
MOHATUHN U METOA0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTh3anus 3HaHui: "BekTopsl
B IIpocTpaHcTae”

88

Ob6o6maromiee nopropenue 11




MOHSTUI U METOJIOB Kypca
reometpun 10—11 xnaccos,
cucTeMarusalnus 3HaHuii: "Bekropsl
B IpocTpaHcTee”

89

Ob6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
cucteMaruzanus 3HaHuii: "O0beM
MHOTOTpaHHUKa"

90

O6o06maromee nopropeHue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucrtemaTu3anus 3Haaui: "O0beM
MHOTOrpaHHuKa"

91

O6o6matomee moroperue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucrteMarusanuys 3Haguii: "Thnonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

n

TCII

92

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucreMarusanus 3gaguii: "Ihnonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

n

TCII

93

Htoropas KOHTPOJIbHAasA pa60Ta

94

Htoropas KOHTPOJIbHAasA pa60Ta

95

[ToBTOpEHue, 0600ImEeHNE U




cUCTeEMaTU3alus 3HaHUU

96

Hcropus pasBUTHS CTEPEOMETPUN
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

97

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKd U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHUI

98

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

100

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKd U e€ poJjib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




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

MaremaTuka: anrebpa 1 Hayajga MaTeMaTHYeCKOTr0 aHaIu3a, FeOMETPHSL.
I'eometpus 10-11 kmaceel : yueOHUK 111 00111€00pa30BaTENbHBIX OPraHU3aluH :
0a30BbIit 1 yrayonennbiil ypoBuu /JI.C.Atanacsu u ap. M. : IIpocsenienue 2020

T

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

Matemaruka: anredpa 1 Hayajia MaTeMaTHIECKOrO aHAIM3a, TE€OMETPHSL.
I'eomeTpus 10-11 knaccel : yueOHUK A1 0011e00pa30BaTEIbHBIX OpraHUu3aIui :
0a3oBbIii 1 yrayosienHsiit yposuu /J1.C.Atanacsa u ap. M. : [Ipocsemnienue 2020

r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHHCTEPCTBO 00pa30BaAHUs, HAYKH U MOJIOJAEKHOM MOJTUTHKHU
Kpacnogapckoro kpas
MynuuunajabHoe oopaszoBanue [IaBioBckuii paiion
MYHMUMIIAJbHOE ABTOHOMHOE
o0meo0pa3oBaTe/IbHOE YUPEKACHUE
cpeaHsisi o01eo0pa3oBaTesibHast mKoaa Ne 10

uMeHH AJtekcesi AsiekceeBuda 3a0apnbl ctanunbl [IaBiaoBekoi

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBogurens IIMO 3amectuTenb gupekropa  dupektop MAOY COIII
yUHTENIE MaTeEMAaTUKU, 10 YP Ne 10 um.A.A.3abapsl cT.
uH()OpMaTUKU U PU3UKHU [TaBoBCcKOM
[Ilepuenko A.C

ITmenununas JI.A Ecunenxo T.H.
[Iporokon 3acenanus [HIMO pelIeHne neaarornyeckoro
Nel ot «30» aBrycra2023 r. coeta Ne 1 ot «31»

aBrycta2023 r.
PABOYASA ITPOTPAMMA
(ID 618087)

yueOHOro npeamera «BeposiTHOCTD U cTATUCTUKAY (YTIyOJICHHBIN YPOBEHD)

s ooygaromuxcs 10-11 kimaccos

ctT. [laBaoBckas 2023 r



HOACHUTEJIBHAS 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIrayOJEHHOrO 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 BEPOATHOCTEHW KAK MATEMATHUYECKOTO MHCTPYMEHTA s
M3YUYEHHUs CIIydyalHBIX COOBITUM, BeIWMYMH W mporneccoB. [Ipu u3ydeHum kypca
o0OoramawTcss NOpPeJCTaBIEHUsT O00y4alolUXcsi O METOJax HCCleOBaHus
U3MEHYMBOTO MHpA, pPa3BUBACTCS [MOHMMAaHUE 3HAYUMOCTH U  OOIIHOCTH
MAaTEMAaTHYECKUX METOJOB IO3HAHUS KAK HEOTHhEMJIEMOM YAaCTH 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 CIIy4yalHBIX BEJIMUYMHAX U B3aUMOCBSI3SIX 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  ONMHMCAHHMS  AHTPOIIOMETPUYECKUX W JeMorpaduueckux  BEJIIUYUH,
NOTPEIIHOCTEN B pa3jMYHbIe POJa HU3MEPEHHUAX, IJIUTEIBHOCTU O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il 111 OCBOEHUSI BEPOSATHOCTHO-
CTaTUCTHYECKUX METOJI0B, HEOOXOAMMBIX CIIELHUATIUCTaM HE TOJIBKO MHKEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXKe COIMAIbHBIX U ICHXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOcyxaeHrne 3akoHa OOJbIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3aIuio.

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

[ToMHUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
MaTepuaiia JaHHOTO Yy4eOHOTO Kypca M CMEXKHBIX MAaTeMAaTHYECKUX YUeOHBIX
KYpCOB.

Conepxxanne mmaMA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM st (hOpMUpOBaHUS TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEXY 3HAYCHUSIMU CIIyYalHBIX BEJIWYHUH. BakHYI0 4aCTh B 3TOW COJIEPKATEIBLHON
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUECKOr0 U OMHOMUATILHOIO paclpeeeHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTEJbHBIM U HOPMaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpeielieHUs MM, aKIEHTUPYIOT BHHUMaHUWE OOYyYalolMXCS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBICHUM C TIOMOIIBIO HEMpephIBHBIX (yHKIUNA. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHUCAHHE HJTOW CBSI3M C IIOMOIIBIO
ko3 PUIMEeHTa KOPPEIAIMH U €ro BbIOOPOYHOTO aHajgora. OTH DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, © BO MHOIOM OINUPAIOTCS HAa CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé oamn »sneMeHT  colepkaHUsA, KOTOpPBIM  Mpemjiaraerca  Ha
03HAKOMUTEILHOM YPOBHE — IIOCJIEAOBATEIHBHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIIKUX B eIUHUITY BpeMeHH. O3HaKOMJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTyaJbHBIM JUIS OyayIIuX aOUTYpUEHTOB, MOCTYIMAIONIMX HAa y4eOHBIC
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, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObITUs (MCX0Jbl). BepodaTHOCTh cilydailHOTO COOBbITHS. Bau30CcTh 4acTOThl U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

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

VYcinoBHAas BEPOSTHOCTb. YMHOKEHHUE BEPOSITHOCTEH. JlepeBO cCiy4yaliHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyia barieca. HezaBucumbie
COOBITHUS.

bunapHblil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHBITAHUM J10 TIepBoro ycmnexa. I[lepectaHoBku
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 HajJ ClydalHbIMU BeIMYMHAMU. buHapHas cinydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

11 KIJACC

CoBMmecTHOE pachnpenesieHHe JBYX Cily4yalHbIX BenauunH. HesaBucumele
CJIy4ailHbIE BEJIMYMHBI.

MaremMatnudeckoe OXKUJaHUE CIy4alHOM BeNWYMHBI (pacmpeesieHus ).
[IpuMepbl TpUMEHEHHS] MaTeMaTUYECKOrO0 OXKHUJaHHsS (CTpaxoBaHHWE, JOTEpes).
Matematudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXHMIAHUE CYMMBI CIIy4alHBIX BEJIHYMH. MaTeMaTudeckoe  OXKHJIaHUE
F€OMETPUUECKOTO U OMHOMHUAIIBHOTO paclpeieieHUH.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pactipenenenus). Jlucriepcust OMHApHOW CIydaltHOW BETWYMHBL. MaTemMaTHIecKoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYalHbBIX
BenuuuH.  Jlucmepcuss W CTaHAAQPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.



HepaBenctBo YeobniméBa. Teopema UebOniuéBa. Teopema bepuynnu. 3akoH
OonpmMx  yuced. BblOopouHblii  MeTOn — uccaeAaoBaHMil.  BeiOOpouHbIe
XapakTepucTuku. OLUEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpoCTEHIINX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepsoiBuble ciy4yaiiHble BenuduHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclpesieliecHus. PaBHOMEpHOE paclpefieieHue U €ro CBOMCTBa.
3aayu, TpUBOJAIIME K MIOKA3aTEIbHOMY paclpeeeHHI0. 3aaun, MPUBOASIINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTU
MOKa3aTeJIbHOr0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajauu,
npuBOJALIME K pacnpeneneHuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuuve Mexay JTMHEHHOW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBA3bI0. JIMHEelHas perpeccus, MeTO/ 1 HAMMEHBIIINX KBaIPaTOB.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO TMOBEACHUS, CBSA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOro 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIOOWs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3OBaHUIO U



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

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIHUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHWE IIOCTYIKOB U OIICHKA HX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEHYECKOM eATeIbHOCTH, JTaroB €€
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KiacCU(]HUKaIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHUH IO aHAIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemeHuss y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  MpodJeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBICHUSIMU, ITPOLIECCAMU;

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

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

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 WH(GOPMAIMIO PA3TUYHBIX BHJIOB U
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auanaora, oOHapY)KMBATh Pa3jIudUe M CXOJICTBO TIO3WIIMHA, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU 1 OCOOEHHOCTEHN ay U TOPUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTE€MaTUYE€CKOU 3a/1a4H;

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

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIN U YCIOBUSIM, OOBSICHATD MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU pEHIeHWH YYEOHBIX 3ajad, NPUHUMATH I1IeJIb COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yJaronuics HayquTCs:

CBOOOJHO OMepUpoBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBI3HBIN Trpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIy4yallHO€ COOBITHE, JIEMEHTAPHOE CIydailHOoe cOObITHE (BJIEMEHTAPHBIA UCXO.)
CIy4ailHOTO  OTBITA, HAXOJWTHh BEPOSITHOCTH COOBITHMA B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh ¥ (OPMYIUPOBATH COOBITHS: TIEPECEUCHNE, OOBETMHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTUBOMOJOKHOE JIAHHOMY, HCIOJIb30BATh JIHArPAMMBbI
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pELIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATH  NOHATUSAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBHUCHMbIE COOBITHS, JI€PEBO CIYyYalHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C TOMOLIBIO NIpaBUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHnn 3aay, onpeaessiTh HE3aBUCUMOCTb COOBITHH 10 (popmynie u
10 OpraHU3alUuU CIy4alHOTO IKCIIEPUMEHTA;

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

CBOOOJHO  OmMepupoBaTh MOHATUSAMHU: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(uctiblTaHue), yclex M HeyJadya, He3aBUCHMbIE HWCIBITAHHS, CepUsl HUCTIBITAaHUM,
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 MOHATUAMH: CilydailHash BETUYHMHA, pacIpe/eieHue
BEpPOATHOCTEH, JaMarpamMma pacrpejiesieHus, OuHapHas clydyailHas BeJIWYHMHA,
reoMeTpuiecKkoe, OMHOMUAIBHOE pacipeiesieHue.

K xoniy 11 kinacca oOyJaromuiicst HAy9UTCS:

OIEpUPOBATh IMOHATUSMH: COBMECTHOE paCIpelelieHuEe [BYX CIy4YalHBIX
BEJIMYUH, UCIOJIb30BaTh TaOJIUIy COBMECTHOIO paclpeiesieHusl JBYX CIydailHbIX
BEJIMYHMH JUISl BBIJCIICHUS pACIpENeNICHUsT KaXXKIOW BEIWYMHBI, OIPEACIICHHUS
HE3aBHCUMOCTH CIIyYaliHbIX BEJINUUH;

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

CBOOO/IHO ONEpPUPOBATh MOHATHUSMHU: TUCHEPCUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIIMYUHBI, IPUMEHATH CBOMCTBA JUCIEPCUU CIIYYaHHOW BEIWYWHBI
(pacripenesieHns) NMPU PEIIEHUU 3a/a4, BBIYUCIATH AUCIEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE T'€OMETPUYECKOT0 U OMHOMUAIILHOTO paclpeieieHuil;

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU MO JTaHHOM BBHIOOPKE U OLIEHUBATh
XApAaKTEpPUCTUKN TE€HEpPaIbHOM COBOKYINHOCTH JaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukam. OLIEHHBAaTh BEPOATHOCTH COOBITUH M MPOBEPATH MPOCTEHMIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NOJIb3YSICh N3YYEHHBIMU PACTIPEICIICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DeMeHTHI Teopur TpagoB 3 0 0
9 CrnyyaiiHble ONBITHI, CIIydaliHbIE COOBITHS U 3 0 0
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KEeHNE U YMHOKEHUE 5 0 1
BEPOSATHOCTEHN. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumbie coObITHs
4 DneMeHThl KOMOMHATOPUKH 4 1 0
Cepun nocneoBaTeNbHbIX UCIIBITAHUN.
5 Ucnertanus beprymnu. CiydaifHbIi BBIOOD 5 0 0
13 KOHEYHOW COBOKYITHOCTH
6 CrnydaiiHple BEIMYMHBI U pacIpeIelIeHUs 14 1 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undposbie)
KoHTpoJibHbIE IIpakTHYeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
3aKoH OOJBIINX YHCEI 5 0 0
DNEeMEHTH MaTeMAaTHYECKOW CTaTUCTUKU 6 0 0
HenpepbiBHBIE CiTydaliHbIE BEJTMYHHBI
(pacmipenenenus), moka3zaTeabHOE U 4 1 0
HOPMaJIbHOE pacnpezeseHus
Pacripenenenne [lyaccona 0
CBs13b MEXy CIIy4ailHBIMHU BEIUYHMHAMU 0
O060011eHre U cucTeMaTr3alys 3HAaHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos
Ne Mara DJIeKTpOoHHbIe HU(pPOBHIE
n/n Tema ypoxa Bcero Kontpoapmie | - Mpaxkruteckue u3ydyeHusi | oOpa3oBaTelbHbIE PecypChl
padoTsbI padoThI
1 I'pad, cBsa3HbII rpad, npeacTaBiIeHUe 1 0 0
3a/1auy ¢ TOMOIIBIO Tpada
5 Crenensb (BaJIEHTHOCTb) BEPILUHBI. 1 0 0
[Iyts B rpage. Llenu u uKiIbI
3 I'padsr Ha mmockocTH. [lepeo 1 0 0
CIIy4aifHOTO AKCIEPUMEHTA
CnyyaiiHble SKCIIEPUMEHTHI (OTIBITHI)
4 Y CIydalHbIE COOBITHSI. 1 0 0
DNIeMEHTapHBIECOOBITHS (MCXOIbI)
BeposTHOCTB citydaitHOTO COOBITHSI.
5 BeposTHOCTH COOBITHI B OMBITAX C 1 0 0
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU
BeposTHOCTH COOBITHI B OMBITAX C
6 PaBHOBO3MO>KHBIMH 3JIEMEHTaPHBIMU 1 0 0
COOBITHSIMU
[lepeceuenue, oObeTuHEHIE
7 MHO>KECTB U COOBITUH, 1 0 0
MIPOTHBOIIOJIOKHBIE COOBITHSL.
dopmyIa cl10KEHU BEPOSITHOCTEN
3 VYcioBHas BEPOSITHOCTb. Y MHOKEHHE 1 0 0

BeposiTHOCTEN. DopMmyna ycIi0BHOU




BEPOSTHOCTH

YMHOkEHUE BepoATHOCTEN. Dopmyrna

o YCIIOBHOW BEPOSATHOCTH

10 dopmyra MOTHOW BEPOSITHOCTH

11 ®opmyna barieca. HezaBucumele
COOBITHSA
KomOunaTtopHoe npasuiio

12 yMHOkeHus. [lepectaHOBKY U
(dakropuan

13 Yucno couerannii. TpeyroJbHUK
[Tackansa

14 ®opmyna ouHoma HeroToHa
KounTponsnas padora Nel: "I'padwi,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpHuKa"
buHapHbIil cirydaiiHbIN OTIBIT
(ucmpITaHMe), yCIeX U Heyaava.

16 HezaBucumsie ucnbitanus. Cepust
HE3aBUCHUMBbIX UCIIBITAHUN JIO0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUI JI0
MIepBOro ycrexa

18 Cepusi HE3aBUCUMBIX UCIIBITAHUN
bepnynnu

19 Crydaiinblii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH

20 [IpakTnyeckas pabora c

HCIIOJIb30BAHHUEM 3JICKTPOHHBIX




Ta0JIULL

21

CnyuaiiHasi BeJIMYHHA.
Pacnipenenenue BeposSTHOCTEN.
Jwnarpamma pacnpeneneHus

22

Onepanuu Haj cay4aiHbIMU
BennuuHaMu. [Ipumepst
pactpeneneHnii. bunapHas cirydaiiHas
BEJIMYMHA

23

I'eomeTrpuueckoe pacnpeneneHue.
bunoMuanbHOE pacnpeneneHne

24

Marematudeckoe OXKUJaHNUE
ciny4aitHoi BenuduHbl. COBMECTHOE
pacrnpeneneHne IByX CIyd4aiHbIX
BEJIMYHH

25

He3aBucumpblie ciiydailHble BETUYHHBI.
CBolicTBa MaTeMaTHISCKOTO
oXxuganuga. MateMaTHdecKoe
OXKHMJIaHWe OMHAPHOU CITydaliHOU
BEJIUYUHBI

26

MatemaTtuueckoe OKuJaHue
reOMETPUYECKOT0 U OMHOMHAIILHOTO
pacrnpeneneHuit

27

[[chepcnﬂ " CTaHOAPTHOC
OTKJIOHCHHC

28

Jucniepcust OMHApHOM caydaitHOM
BennuuHbl. CBOMCTBA TUcCnEpCcun

29

MareMaTH4eCcKoe OKHIaHHE
NMPOU3BCACHUA U NUCIICPCUA CYMMBI




HE3aBHUCHUMBIX CJIy‘lElﬁHbIX BCJINYNH

30

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX
TaOIHII

31

Jucrniepcusi ONHOMHAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCTIOIH30BAHUEM
AIEKTPOHHBIX TAOJIHIL

32

O0001IeHNE U CUCTEMATA3 AN
3HAHUI

33

KonTtponbnas pabora Ne2:
"Ucnbitannsa beprymn. CiydaiiHbie
BEJINYMHBI U paclpeaesieHus "

34

O00011IeHNEe U CUCTEMATU3 AL
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopnrre | Ipaxrireciie u3yyeHusi | oOpa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Hepasencro YeOnimeBa. Teopema YeOriena. 1 0 0
Teopema bepnymiu. 3akoH 00ibIINX YUCE
9 Hepasencro YeOniuena. Teopema YeOrniena. 1 0 0
Teopema bepuymiu. 3akoH 00bIINX YUCE
3 HepasencrBo YeOnimeBa. Teopema YeOriena. 1 0 0
Teopema bepnymiu. 3akoH 00bIINX YUCE
4 BBIOOpOYHBII METOT UCCITCIOBAHMIA 1 0 0
5 IIpakTnyeckas paboTa ¢ UCIOJIB30BaHUEM 1 0 0
AIIEKTPOHHBIX TAOJIHUIL
I'enepanpHasi COBOKYIHOCTb M CiTydaiiHas
BBIOOpPKA. 3HAKOMCTBO C BEHIOOPOYHBIMU
6 xapaktepucTukaMu. OIeHKa CPETHETO U 1 0 0
JMCIIEPCUU T€HEPaIbHON COBOKYITHOCTH C
IIOMOIIIbO BEIOOPOUYHBIX XaPAKTEPUCTUK
I'enepanbHas COBOKYIHOCTb U ClTydaiHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
7 xapaktepucTukaMu. OLieHKa CPEeTHETO U 1 0 0
JMCIIEPCUU TeHEPaIbHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTUK
3 OneHnBaHue BEpOSATHOCTEH COOBITUI TTO 1 0 0
BBIOOpKE
9 Cratuctuueckas runoresa. [IpoBepka 1 0 0




MPOCTEUIINX TUITOTE3 C IOMOILBIO CBOMCTB
W3YyYECHHBIX PaCIpeIeICHUM

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C IOMOIIBIO CBOMCTB
M3YYEHHBIX paclpeeIecHun

11

[IpakTrdeckas paboTa ¢ HCIIOIH30BAaHHEM
AIEKTPOHHBIX TAOJIHUIL

12

[IpuMeps! HEPEPBIBHBIX CIIYYaiiHBIX BEJIUYMH.
@yHKIUSA INIOTHOCTH BEPOSTHOCTH

13

PaBHOoMepHOe pacnipenenenue. [Ipumeps! 3a1ay,
MMPUBOJAIINX K ITOKA3aTCJIIbBHOMY U K
HOPMaJILHOMY paclpeaeIICHUsIM

14

CDYHKI_[I/ISI IJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOT'O paCpeaciICHUA

15

OyHKIMS TIIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacnpeneneHus

16

ITocnenoBaTenbHOCTL OJUHOYHBIX HE3ABUCHUMBIX
coObITui. [Ipumep 3agauun, MPUBOASIICH K
pacmpenenenuto [Tyaccona

17

HpaKTI/ILIeCKaH pa60Ta C UCIIOJIb30BaHHEM
QJICKTPOHHBIX Ta6J'II/II_[

18

CoBMecCTHBIC Ha6J'IIOI[eHI/I$I ABYX BCJIMYUH

19

KoBapuarus 1ByX ciy4aifHbIX BEJINYHH.
Koaddumuent koppensuun

20

Br16opounslii ko3 duiiner Tkoppensuun

21

Paznuune MeX 1y TUHEHHOH CBS3BIO U
IIPUYUHHO-CIICICTBEHHOH CBA3BIO

22

JInneiiHas perpeccus




[TpakTHueckas paboTa ¢ UCHOIb30BAHUEM

23 1
AIEKTPOHHBIX TAOJIHII

24 [IpencraBnenune JTaHHBIX C TOMOIIBIO TAOIHIT U 1
JarpaMm, orMcareabHas CTaATUCTUKA

o5 OMBITHI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU 1
COOBITUSAMHU

26 Boruncnenue BeposiTHOCTEN COOBITHI C 1
MpUMEHEeHUEM QopMyI
Boruncnenue BeposiTHOCTEN COOBITHI C

97 MIPUMEHEHHEM TpadUIECKUX METOJIOB: 1
KOOpJAMHATHAS TMpsMasi, IepeBo, Juarpamma
Ditnepa

28 CrydaiiHble BEJTMUUHBI H PACIIpeIeIICHUS 1

29 MaremaTruueckoe 0)KUJaHUE CIIydaitHOU 1
BEJTUYMHBI

30 MaremaTruuecKkoe 0)KUJaHUE CIIydaitHOU 1
BEJTUYHMHBI

31 KontponbHas padota: "BeposTHocTb 1 1
cTaTUCTUKa"

32 Brruncienue BeposTHOCTEH COOBITHIA C 1
npuMeHeHneM (Gopmyi u rpadudecKux METOI0B

33 Brruncnenue BeposiTHOCTEH COOBITHIA C 1
npuMeHeHneM (Gopmyi u rpadudecKux METOI0B
CrnyyaitHble BETUYHMHBI U pacrpeesieHusl.

34 Maremaruueckoe 0XKUAAHNE CITy4allHON 1
BETTUYHMHBI

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



