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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMuUpyer
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xoxe usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYeCKOIrO
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIollell MPOJOJKUTENbHON  KOHUEHTpPAalMK BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a ITOJYyYECHHBIN
pe3yJibTar.

B ocHoBe MeTtonumkm oOydeHus anreOpe W HadajaM MaTeMaTHYECKOTO
aHaIH3a JISKUT JCSATEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOMINE COACPKATEIBHO-METOANUECKUE TMHUM: «Huca
U BblUUCHeHUs», «DyHKIMU U rpadukny, «YpaBHEHUS U HEepaBeHCTBay», «Hauana
MAaTeMaTH4YeCKOro aHanusa», «MHoOxkecTBa U JOruka». Bce OCHOBHBIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMHU TEeMaMH W pasaenamu. JaHHBIA
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIbKHX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX IMOCIIE0BAaTEeIbHO GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENbh pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHIEeCKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYECKasT TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS MCIOIB30BAHUE PA3TMYHBIX
dopMm 3ammcu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKCHHUS, pabOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIUPUYCCKUE 3aJa4d W Olepalyu: JeJICHUE Haledo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPaIlii, a TaKKe
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapst mociienoBaTeIbHOMY pPACIIUPCHHIO Kpyra HUCIOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3aj]ad
(GopmMupyeTcsi npeACcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poylu B
MOCTPOEHUU MOJIEIEeH peaJlbHOrO MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcss Ha MPOTSIKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHuUs, MOCKOJbKY B KaXKIOM
pasgene Ilporpammbl MpenryCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOy4aroliMecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PELICHHUS
palMoOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHMSI HIMPOKO HCIOIB3YIOTCS MpH
UcCleoBaHNH (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPHUKIAJIHBIX



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

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUEeCcKO U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIMOJIb30BaHUE (DYHKIMI ISl peuieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOUN ’KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIoOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTb
rpaduku  CIOXKHBIX (YHKIUNA, ONpENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHas conepkaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUH pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIONINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOWl JOruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJbHOU MaTeMaTUKHU
W MpeasiaraloT Haubosiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOUIMN BCE pa3lielbl
MaTeMaTUKu H €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTH OOy4YaronmieMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
OpaBWiaM  [OCTPOEHUs  JOKa3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
o0Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPU3BAHBI
CIoCcOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalluid, WCCJIEAOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTHYECKOTO aHalu3a, WHTEPIPETAlNU TOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHUs BILUIETEHBI B KAXbI U3 pa3/iesioB MIPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEUIEHNH  peaJbHBIX  MPAKTUYECKUX  3aJad4  OOydYarollhecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B IMPOIecce U3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[IpumeHenue apoOGelt U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHUCJa U ero cBoicTBa. [IpuOnmxkEHHbIE BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

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

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS U YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

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

[IpeoGpa3zoBaHus YUCITOBBIX BRIPAKEHUN, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHHS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBaHre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHUS. OcHOBHbIE METO/IbI penieHus
JorapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHuW. OmnpenenuTens MaTpulbl 2X2, €ro TEOMETPUUYECKUN CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MaTPHIL U ONIPEAETUTENEH.

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

DYyHKIUHA U TPAaPUKHU

OyHKIMA, crnocodbl 3amaHuss QyHKIUU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTossHCTBA. YETHbIe 1 HeuéTHbIe GyHKIMU. [leproauyeckue
dbyakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, KBajapaTudHas W APOOHO-TUHEHHAs (YHKIUMU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IENbIM TOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM [TOKA3aTEJIEM.

ITokazarenbHass U jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T peIICHUS YPaBHEHUM.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Hayana MmaTeMaTH4eCKOro aHajamu3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCICAOBATEIbLHOCTEH. MeTox
MaTeMaTH4YECKOU VHJIYKIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernueckasi U reoMmeTpuyeckas mporpeccuu. beckoneuHno yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX  3a]1a4
MPUKJIAJIHOTO XapakTepa.



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

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHrue, reOMeTPUYECKUN U
(u3MUecKHil CMBICT MPOU3BOJIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

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

MHoxecTBA U JIOrMKA

MHoxecTBO, oOllepalMyd HaJ MHOXXECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOXECTBEHHOIO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucia v BbIYUCICHUS

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

KommuiexkcHple uwucna. AnreOpandeckass W TpUTOHOMETpUYecKas (OpMBbI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JuuHbIX 00JacTell HAYKM U peaabHOU
KU3HU, HUHTEPIPETALUS MOTYyYEHHBIX PE3YIbTaTOB.

DyHKUUM U TPaPUKu

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

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/Ibl pellIeHUs 3a/1a4 C TapaMeTPaMHU.

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

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHue MpoU3BOJAHON K MCCIENOBAHUIO (YHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero UM HAWMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

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

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

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

[Ipumenenue wHTErpanga A HAXOXKIACHUS IUIOMIAACH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

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



INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oOIlecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSAMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAXKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE H3TUX JOCTHKEHHUHA B JPYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HayKu U JEATEIbHOCThIO YYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MAaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTHYeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THTaHHWE, COATAHCHPOBAHHBIA PEXUM 3aHITHH W
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  MPOPECCHOHAIIBHOW  NESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIE >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEM KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOJIHON U COIMaIbHOU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenpl, IMIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEHYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHA W 3HAYMMOCTH JUIsI Pa3BUTHS [MBUJIU3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUSA

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3A;

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

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

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

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

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3anauu  (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh  Hauboiee  MOAXOASAUMH C  y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH THUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

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

CaMOCTOATENIBHO (POPMYNIHPOBaTH O000OIIEHUS M BBIBOJBI IO pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

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

Pab6ora ¢ undgopmanmeii:

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

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHUAOB U
dbopM npeacTaBiIeHNUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATh HaJEXKHOCTh uHbOpMAITIH (s CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
mpoOJIeMBl, peIIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jUyude U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH PAa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HWCCIIeIOBaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

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

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBbHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI U MBICITUTEIBHBIX MPOILECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIGHWBATh COOTBETCTBHUE PE3YNIbTATa LEIH U YCIOBHUIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUSI PE3yNbTAaTOB JCSITCIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

NOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH eI COBMECTHOMN
JEeSTENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPabOThI, pacmpelnemsiTh
BUIBl pabOT, JOroBapuBaThcs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

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

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oy4arouIuiicss MOJTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIIN3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckas Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCIIO, MHOXECTBa
PaIMOHANIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYJb JCHCTBUTEIBHOTO YUCIIA,;

NPUMEHATh JIpOOM W TPONEHTHI IS PEIMICHHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTICHUS, MPUKUIKY U
OIICHKY pe3yJIbTaTa BHIUNCICHUN;



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

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAILHBIM MOKAa3aTEeJIeM;

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

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

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

YpaBHEHUsSI M HEPABEHCTBA:

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

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

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

CBOOOJHO ONEpUPOBATH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIUKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWMHBIX YpPAaBHECHUHU,
MOJEIIMPOBATh PEATbHBIE CUTYallMU C IMIOMOILBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATpHIl U OIPEACIUTENEH,
MHTEPIIPETUPOBATD ITOJIYy4YCHHBIA PE3yJIbTaT;

UCIIOJI30BAaTh CBOMCTBA JEUCTBUHM C KOpPHSAMU Il IpeoOpa3oBaHUs
BBIPAKCHUU;

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

HCMOJI30BaTh CBOKWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUpOBaTh MOHATUSAMU: HppAIMOHATbHBIC, MOKa3aTelIbHbIE U
JorapuMHUYECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

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

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

DYyHKIUHA U TPAaPUKU:

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

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

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

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

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

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

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

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

Hauana maTeMaTH4ecKOro aHaJIu3a:

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

MCIIONIb30BaTh MNPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



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

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

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

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

BBIUUCISATH POU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OMNEpUPOBATh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

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

CBOOOJTHO OINEPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTA, I0KA3aTEeIbCTBO, PABHOCHIIBHbBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce o0Oyd4arouiuiicss MOJYYUT CIETYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIU3a»:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpOBATH TMOHATUSAMH: HATypaJIbHOE U I1EJI0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh NPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOIHO ONEpUpOBaTh MOHIATHEM OCTAaTKa IO MOJAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOTHATH apU(PMETHUECKHUE ONEpaluyd ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



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

OCYHIECTBIIITh OTOOp KOPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOIO
ypaBHEHUS;

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

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

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MoKasaTeJbHEIE,
gorapumMuyeckue W  TPUTOHOMETPUUYECKHUE YpPaBHEHUSI U  HEPABEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

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

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YPAaBHEHUsI, HEPABEHCTBA M HMX CHUCTEMBI [0 YCIOBHUIO 3aJ1auH,
UCCJICIOBAaTh IIOCTPOCHHBIE MOJICNIM C WCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUU JIBYX ()YHKITUI;

CTPOUTH TEOMETpHUYECKHe oOpa3sl ypaBHEHHMH U  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATUAMHU: TpadUKA TPUTOHOMETPUUIECKUX
dynKImi;

NPUMEHATh (PYHKIIMU [ MOJICIMPOBAHUS M MCCJICIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOJIHYIO JIJIS UCCIE0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

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

HCTOJIb30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHUS HAWIYYIIETO PEIICHHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUHAJIbHO-DKOHOMHUYECKHUX, 3ajayax, s
OmNpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIoN Wiu
rpauKoMm;



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

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO ” |
TIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
Tpuronomerpuyueckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMudecKkue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTrapuPMUUECKUX 12 1
YpaBHEHU I
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Komrpoaeueie | Hpakririeckue u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
| MHoxecTBO, orepauu Haj MHOKEeCTBaMHU |
M UX CBOMCTBa
2 Hwnarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUOUIECKHIE IPOOH
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TPOTICHTHI, 1
OCCKOHEYHBIC MTEPUOANICCKHIE TPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 337124
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS |
pelieHus MPUKIAIHBIX 3a1a4
g JlelicTBuTeNnbHBIC Yyncia. PalimoHanpHbIC U |
HppaMOHAJIbHBIE YHCIIA
9 Apudmernueckue omneparuu C |
JIENCTBUTEIILHBIMU YHCIIAMU
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBA




11

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpYIJICHMS, IIPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCHIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PECIICHUS TCJIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

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

16

MHoTro4JIeHBI ¢ IETBIMA KOY(PPUITIEHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JIMHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUILI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAUCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUs

21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

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

25

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

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB PYHKINN

27

OO6nacTh onpesesieHnsl © MHOYKECTBO
3HaueHni ¢ynkuu. Hynu dyHakmm.
[TpoMexxyTKH 3HAaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [IpomexyTkn
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee u HauMeHbllIee 3HaYCHHE
(GYHKIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpOOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHuE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DJeMeHTapHOe UCCeIOBaHuEe U
MOCTpPOEHHE I'PaUKOB ITUX PYHKIHHA

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buanom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 Herorona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LenbIM nokazateneM. E€ cBolicTBa u
rpadux

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

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

13 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIepKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

A1 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHHs. OCHOBHbBIE

42 METO/Ibl PEIICHUS] UPPALIMOHATBHBIX
ypaBHEHUH
Wppannonansueie ypaBHeHHU. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
WppannonansHble ypaBHeHH. OCHOBHbBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HppAIMOHAIIBHBIX YPaBHEHUN

A7 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpAIMOHAIIBHBIX YpaBHEHUN

43 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUHT
HUPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa U rpaduK KOpHSI -0l CTENEHU

49 KakK (yHKIIMH OOpaTHOW CTETEeHHU C
HaTypaJbHBIM MTOKa3aTeJIeM
CpoiicTBa u rpaduK KOpHSI N-Oi CTENeHH

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

51 KOpHS n-0i creneHu. ppanuoHanbHbie
ypaBHEHUS"

5 CreneHsb ¢ pallMOHAIBLHBIM MTOKA3aTeIeM U
e€ CBOICTBA

53 CreneHsb C pallMOHAIBLHBIM [TOKa3aTeleM U
e€ CBOICTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIIKA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN AJs
peuieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN A5

pElIeHNs ypaBHEHUI




[Tokazarenbubie ypaBHeHU. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
Ka3aTebHBI BHEHUSI. OCHOBHBIE
[Tokazare € ypaBHE O
59 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUH
[TokazarenpHbie ypaBHeHUsA. OCHOBHBIE
60 METO/1bI pEIIeHUSI T0OKA3aTEIbHBIX 1
YpaBHEHUU
61 Kontponbnas pabora: "[lokazarenpHas 1
ks, [TokasarenpHbIe ypaBHEHUS
[Tokaszate "
62 Jlorapudm uucna. CoiicTBa orapupma 1
63 Jlorapudm uucna. CoiictBa orapupma 1
64 Jlorapudwm uuncna. CoiicTBa Jorapupma 1
65 JlecsaTHYHBIC W HATYypaTbHBIE JTOTAPU(MBI 1
66 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1
[IpeoOpa3zoBanue BEIpAKEHUI, CONEPKALIUX
67 ’ 1
sorapudmbl
[IpeoOpa3zoBanue BEIpAKEHUI, COLEPKALTUX
68 ’ 1
sorapudmbl
[IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALIUX
69 ’ 1
sorapudmel
Jlorapudmnueckas KLU, €€ CBOMCTBA U
70 ’ 1
rpaduk
7 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk
7 Hcnonb3oBanue rpaduka QyHKIUN A5 |

pelIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIMM 1715

73 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIeHUs] JJorapu(PMUUECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bl peIIeHUs] Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPMUIecKux
yYpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

73 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

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

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHICIIOBOTO apryMeHTa

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

2 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa

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

84 OTIPEJEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKIMI YHUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 ompe/ieJICHuE TPUTOHOMETPUUECKHUX 1
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX |
BBIpKCHUH

91 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

9 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

93 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKECHUHN

94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

95 Penrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

96 Penrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

97 Penrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

98 Penrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

99 Peienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

100 Peienne TpuroHoMeTpUYECKUX YpaBHEHUI 1
KonTponsHas pabora:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUECKUE ypaBHEHUS"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS |

nocliegoBaTeibHOCTEl. MeTon




MaTEMaTHYECKON MHIIYKLIMU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocieaoBarenbHOCTU. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 ApudpmeTrrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoHneuHo yObIBatoIasi reoMeTpudeckas
nporpeccust

107 Cymma OeckOHEYHO yObIBaroIen
reOMEeTPUYECKOM Mporpeccuu

108 JIMHENHBIN ¥ SKCTIOHEHIUAIBHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOLIEHTOB

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

110 Hcnonp30BaHue nporpeccuu Juisl peleHus
peanbHBIX 33/1a4 NPUKIAJHOTO XapaKTepa

11 KounTponbHas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepriBHbIC PYHKIIMHK ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI I'paKOB
byHKIMI

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpEe3Ke

115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo1 MUHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 MUHTEPBAJIOB JUIsl pElIEHUs
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU

122 Ompenenenne, TeOMETPUUECKHN CMBICTT
MPOU3BOJHO M

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOHON

124 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIIN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoIHBIE 2JIEMEHTAPHBIX (DYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

129 [IpousBoiHAs CyMMBI, POU3BEACHHUS,
YaCTHOTO U KOMIO3UIMH (DYHKIUI

130 [IpousBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLUH

131 KonTtponsHas padora: "[IponszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs |
3HaHui: "Oyakuun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Wrorosas koHTposibHas paboTa 1 1
136 HOBToPeHHe, 000011eH1e, cUCTEMATHU3AIUS |
3HAHHUH
OBIIEE KOJIJMYECTBO YACOB I1O 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne nmpon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne nmpon3BOIHOMN K
Hccae0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

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

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
WCCIe0BaHUIO (YHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HaANMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIMHU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIETO U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU HAa OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEePBHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnre mpou3BOIHOM IS
HaXxO0XKJICHUS HAMITYUIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue MPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHOro GOPMYIION HITH
rpapukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
npolecca, 3a1aHHOTO (GOopMYIIOH UITU
rpadpuKkom




17 Komnozunus GyHKImiz

18 Komnozunus GyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

” KonTponsnas pabora: "MccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

)5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyueckuii CMbICTT
UHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyne Herorona-Jleitoauma

)3 Brruncnenue onpenenéHHOro HHTerpasia
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKACHUS
Ionaied MIOCKUX QUryp

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

31 [Tpumeps! perienuit uddepeHInaIbHbIX

yYpaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHUI
MaremaTuyeckoe MOAEIUPOBAHUE

33 peanbHBIX MPOIIECCOB C MOMOIIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 Kontponsnas padora: "[lepBooOpasznast u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIUHA, UX
CBOMCTBaA U rpaduku

36 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBa U rpapuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBaA U rpapuku

18 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C MOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
O160p KOpHEN TPUTOHOMETPHUIECKHUX

41 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEN TPUTOHOMETPHUIECKHUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOHN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

A7 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PEILICHUS
II0KAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

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




OcHoBHEIC MCTOAbI PCIICHUS

37 UpparoHAIBHBIX HEPABEHCTB
53 OCHOBHBIE METOIbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'padrueckre METOIBI pereHHS
MppaMOHAIEHBIX YPaBHEHHN
& I'paduueckre METOIBI peleHHS
MppaIMOHAIBEHBIX YPaBHECHHN
63 I'padrueckre METOIBI pereHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTObl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peleHus
norapu(pMUUECKUX ypaBHEHUIN
66 I'padrueckue MeTobl peleHus
norapu(pMUUECKUX HEPABEHCTB
67 I'padrueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPABEHCTB
I'padrueckue MeTo bl peLieHNs
68 MOKa3aTeNbHbIX U JIOrapu(PMUUIECKUX
YpaBHEHUH
I'paduueckue MeTo bl pelieHus
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPAaBCHCTB

71

I'padrueckre METOIBI pelIeHHUS
[I0KAa3aTeIbHbIX U JIOrapu(pMUUECKUuX
HEPaBEHCTB

72

KounTponsnas pabora: "UppannoHaibHele,
M0Ka3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

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

74

KommnnekcHeie uncna. Anrebpandeckas u
TPUTOHOMETpHUYEcKask GOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubdmMeTrnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue ornepauu c
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IINIOCKOCTHU

78

I/I306pa)I(eHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa

80

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

81

HpI/IMeHeHI/Ie KOMILJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX ¥ TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 \
qucna

83 HatypainbHble u nensle yncia

84 HarypaneHble u niensie yncna

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCEel

26 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LENbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucesn: HOJl u HOK

28 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

29 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 10 MOJYJIO

90 [IpumeHeHue MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue MPU3HAKOB AETUMOCTH

91 LIEJIBIX YKcell: anroput™ EBkinuaa st
pelIeHus 3a/1a4 B LIETIbIX YHCIax

9 KontponbHas padoTa: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHMI.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIeJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHU

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW MPPaLMOHATIBHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMuuecKkux
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHU I

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3aa4 U 3a7a4 U3

101 Pa3IUYHbBIX 00JaCTel HAyKH U peaibHON
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3yNnbTaToOB

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

102 pa3nuyHbIX 00JacTeil HAyKHU U peanbHOM
YKU3HU, MTHTEPIIPETALUs OJyYEHHBIX
pe3yJIbTaTOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peaNbHOM
YKU3HU, UHTEPIPETALUs OJyYEHHbIX
pe3ynbTaToB
KonTtponsHas padora: "CrucreMbl

104 palMOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUUEcKux
ypaBHEHUI"

105 PannonaneHbIE ypaBHEHHS C TapaMeTpaMHu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
rapameTpamu

110 [Toka3aTenbHble ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
rnapameTpamu

114 TpuronomeTpruueckue ypaBHEHHUSI C
napaMeTpamu

115 TpuronomeTpruuecknue HEPaBEHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYECKUX MOJIENEH pealbHbIX
CUTYAaLMH C MIOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u uccaeaoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYALMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMu

119

[TocTpoenune u ucciaegoBaHue
MAaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C ImapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpEeHuEe, 0600IICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBuenus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHU#"

124

[ToBTOpEHUE, 0000IICHNE,
cucreMmarusanus 3Hanui: "HepaseHncraa"

125

[ToBTOpeHnue, 06061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 060061ICHNE,

127 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEenue, 06001ICHNE,
128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,
129 cucreMmarusanus 3Hanuii: "IIponsBoaHas u 1
e€ npumeHeHune"
[ToBTOpEeHue, 0600IICHNE,
130 cucreMarusanus 3HaHui: "MHTerpan u ero 1
NpuMeHeHue"
131 [ToBTOpEeHue, 0600IICHNE, |
cucrtemaTusanus 3Hanuil: "OyHknun"
132 [ToBTOpeHue, 0600mEHNE, |
cucrtemaTusanus 3Hanuii: "OyHkaun"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTtusanus 3Hanuii: "OyHknun"
134 Hrorosas koHTpoOJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHUE, 0000IICHNE, |
CUCTeMaTH3alHsl 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JOrMYeckoe  MbllieHue,  (GopMHpyeMoe  TNpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUUECKUX YTBEPKICHHUM MPU PEIICHUH I€OMETPUUECKHUX
3aJa4, YMEHHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITIONIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHus mporpamMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUWBHUIYAIbHBIX CHOCOOHOCTEW OOydYarouuxcs Mpu
U3YYeHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTukKa»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpEeTeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JIJISl YCIEITHOTO MPo¢heCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJauyaMu Kypca T€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIpsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOW KYJBTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOLIETO MUpPa, 3HAHUE MOHATHITHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuH;

(GopMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHbIE CIIOCOOBI PEIICHNUs 3a/1aY;

(GopMupoBaHuE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEaIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJIENIH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTUYECKUX TEOpHUil, (pOpMHUpOBAaHUE MOHMMAHUS POJM AKCMOMATUKH IPU
MIPOBEJICHUY PACCYKICHUM;

(GopMupoBaHuEe YMEHHUS BIAJETh METOAAMH JOKa3aTeNbCTB M AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTeNIbHbIE PACCyKICHUS B
XOJI€ peUIEeHUs CTEPEOMETPUYECKUX 3a1a4 1 3a1a4 C IPAKTUYECKUM COAEPKAaHUEM,
(opMHUpOBaHME TMPEACTABICHUS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CrOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUHU JIPYTHUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMU COJIEP)KATEIBHBIMU JIMHUAMHM Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsMble ©  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOT0 Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHMHM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNbHbIM JIMHUSM, HO | 110 rojam o0yudenus. Coaepkanue oopa3zoBaHus,
COOTBETCTBYIOIIICE TMPEIMETHBIM pe3yibTaTaM OcBoeHUs DenepanbHOl paboueit
NPOrpaMMBbl, pPACTIPEEIEHHBIM O TojJaM OOYy4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJSET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00Yy4aloUIUXCsl, PACIIUPSSA U YIIIyOIss
e€, 00pa3yst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qus  guddepeHnuanuu  00ydeHHUs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTENbHBIX MporpamMM, oOOecneunuTs yrayOn€HHoe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIoNEeH yaeOHoro npenmeTa «MaTtemaTukay;

MOATOTOBHUTH OOYYAIOMIUXCS K TMPOJODKCHUIO HU3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o0muM 1 IpodeccrHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMaTUYeCKOM MOCTPOCHHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMbIX B MPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpelnuBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX M TUIOCKOCTEN B IPOCTPAHCTBE: MapajuiebHbIe
npsIMbI€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTD MPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapanienbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napajieTbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
OCTPOCHHE CEUEHUH.

[lepneHAMKYISAPHOCTH NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC MIPSIMBbIEC B
NPOCTPAHCTBE, MpPSIMbIE TMapaiebHble W TMEPHEeHIUKYISPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsiMoil

NEPIEeHIUKYISIPHOMI MIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNISAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YIrOJl MEXAY IPSMOU U ILIOCKOCTBIO, JABYTDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJBbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimivue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema OJiinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHONW mupaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKM: NMPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MNpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBbI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTIOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPaBUIBHOU
IAPaMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsaTHe KOMIUIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pas3oKEHHM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAWHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJ MexXay Bekropamu. CKalsIpHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WHIMHAPUYECKAsT IMOBEPXHOCTh, KOHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloiue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, mmap. Bzaummuoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSAMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TIPU3MBI, IIIMHJpA, TUPaMUIbl U KoHyca. O0BEM Imapa U mapoBOro
CerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucaHHas B
[MWINMHAP, ONHCAaHHAs OKojo uwuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpalCHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJ CJIe/I0B, METOJI BHYTPEHHEI0 NMPOEKTUPOBAHUS, METOJ] MepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B nmpoctpaHcTBe. KoopaunaTsl BekTopa. PasznosxkeHue BekTopa
no 0Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUH TeOMETPUUYCCKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapaulebHBIA IEepPEeHoC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

OCO3HAHHE JYXOBHBIX IEHHOCTEH pOCCUHCKOro Hapoaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HayKh U JAEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOT'O OYAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acIeKTaM Pa3JuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTaAHME:

chOpPMHUPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
WHTEpEcax 3JI0pOBOro 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHHe:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TPUMEHECHHE MaTEeMaTHYEeCKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH U  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOW ESITeIbHOCTH, ATAloB ¢
Pa3BUTHA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDPA,
TOTOBHOCTh OCYIICCTBJISATh MPOEKTHYID M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble jornueckue AeMcTBUA:

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

BOCIIPUHUMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

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

JenaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BHIBO/IHI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBENEHHOTO  HAOIOJEHUs, HCCIIEIOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

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

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeaIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpa)kKaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha IIOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTara pelieHus
MaTeMaTHYECKOM 3aa4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJlauH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHAYyaJbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThI, pacrpeacisiTh
BUIBl paboOT, JOroBapuBaThcs, OOCYKIAaTh WpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIIeHNH 337249 U TPOBEICHUH MAaTEeMATUYECKUX PACCYKIACHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH M CIEJCTBUS W3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

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

e CBOOOJNIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
NPOCTPAHCTBE: MEXKIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpas  OCHOBaHMS IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHHMKOB Pa3IMYHBIMH METOJAMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMHIa), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTD,
OCb W TUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPaAMU;

e pelmarh 3aJauyd Ha JOKAa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATHh MPOCTEHIINE MPOrPpaMMHBIE CpPEICTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTyallMd, MPUMEHSATh U3yYCHHBIC MOHSITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKd COopMyJIHPOBAHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJB30BAHHEM I€OMETPHUUYECKHX
MOHITHA W TEOpEM, ammapara aireOpbl, pemarh MPaKTUYECKHUe 3ajadqyw,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTABICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO OINEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C LWIMHIPUYECKOM,
KOHUYECKOH U Cc(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJTYYECHHUS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHUSI TEJT BPAILCHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

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

BBIUUCISATh COOTHOILIEHUSI MEXy TUIOLIAASIMU MOBEPXHOCTEH 1 00bEMaMu
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (Urypax, NpeICcTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HA BBIYMCIICHUE YTIIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKHM [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh H300paKEHHS MHOTOTPAHHUKOB M TE€JI BpallleHUs IpU
NapajuyleIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus Mo00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIMHIpA
(mapanienbHO U NEPHEHANKYISIPHO OCH), CEUYECHUSI KOHYCa (MapalijiebHbIe
OCHOBAHHIO M MPOXOSALINE YepPE3 BEPUINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl IOCTPOCHHUS] CEUEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN IIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpudeckre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

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

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1ad;

MIPUMEHATh  [OJIyYCHHbIE  3HAHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIC CUTYallMH, IPUMEHATh U3yUYCHHBIC
MOHATUsI, TEOPEMBI, CBOWCTBA B NpOLECCE IIOUCKA  PELICHUS
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CUTYyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T€OMETPUYECKUX TIOHATUH H TEOPEM,
ammapara anreOpbl, pemiaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJTUYNH;

UMEThb TIPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Bsenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U 55
IJTIOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoe  Tpakrmseckse (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTHCTHKA»
6a3zoBoro ypoBHs Juisi oOywaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusA, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMHU OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbiii Kypc «BeposATHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
NPOJOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
ocHOBHOM mmkoybl. Kypc mpemaHazHaueH mis (GopMupoBaHus y 0OydarOIIUXCs
CTATUCTUYECKOM KYJbTYpbl M TOHHMAaHUsI POJM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 UHCTPYMEHTA JUIsl U3YUYEHUS! CIy4alHBIX COOBITUM, BEIIUYUH U
nporeccoB. Ilpu um3ydeHum kypca oOoramarorcs MNPEACTABICHUS YYalIUXCS O
METOAaX MCCIEI0BAHUS U3MEHUYMBOTO MUpPA, PA3BUBAETCS IOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB IO3HAHUS KaK HEOThEeMJIEMON YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

CoaepxaHue Kypca HAlpaBJiI€HO HAa 3aKpEIUICHUE 3HAHUM, MOJYyYEHHBIX MpU
V3YYEHUU KypCa OCHOBHOW IIKOJIBI U HA PA3BUTHE MPEACTABICHUN O CIyYaWHBIX
BEJIMYMHAX W B3aWMOCBS3SIX MEXIY HUMHU Ha BaXXHbIX IPUMEpAX, CHOKETBI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTrBercTBHM C yKa3aHHBIMH UEISIMH B CTPYKType Y4eOHOro Kypca
«BeposITHOCTP M CTaTUCTHKA» CpeAHEH MIKOJIbI Ha 0a30BOM YPOBHE BBIJCIICHBI
CIENYIONINE OCHOBHBIE cojepkaTenbHbie nUHUU: «CiydailHple COOBITHS W
BEPOSITHOCTUY, «CITydailHbIe BETMYMHBI U 3aKOH OOJBIIUX YHCEI.

BaxnHyro 4acTh Kypca 3aHMMAaeT M3YYEHUE TE€OMETPUYECKOro H
OMHOMMAIILHOTO paCIpeeNIeHnd U 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTAMH
— I0Ka3aTeJIbHbBIM U HOPMAJIbHBIM PacIpeaeIeHUsIMH.

Conepxxanne mmaMA «CroydallHbIE COOBITUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM Jisi (hOpMUPOBaHUS TMPEACTABICHUI O pacHpeiesieHUH BEpOATHOCTEH
MEXK]ly 3HAUYCHHUSIMU CIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JMHUS HEOOXOoIHMMa Kak
0aza 1 M3y4eHUs 3aKoHa OOJpIIUMX YHceNl — (PYHIAMEHTAIBHOTO 3aKOHA,
JNEUCTBYIOIIETO B TpUPOJEe U OOIlIecTBE M HMEIOLEr0 MaTeMaTUYECKYIO



popmanmuzanmo. CaMm 3aKOH OOJBIIMX YHCEN NMPEAJIAracTcs B O3HAKOMMTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIOJb30BAHUEM MaTEMaTHUYECKOro (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYHMHAMH,
AKLEHTUPYIOT BHUMAaHHUE IIKOJIBHUKOB HA ONUCAHUUM W HU3YYECHHM CIIyYalHbBIX
ABJICHUNA C TOMOIIBIO HENpepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISETCS
MOKA3aTeIbHOMY U HOPMaJIbHOMY paclpeiesieHus M, MpPU 3TOM MpeAroaraercs
O3HAKOMUTEJIBHOE U3y4YeHHE Marepuana 0e3 J10Ka3aTeNbCTB MPUMEHSIEMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposiTHOCTh W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro roga oOydyeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBneHne JaHHBIX C TOMOIIBIO Tabiui u guarpamm. CpenHee
apupMeTHIecKoe, MeIrMaHa, HauOoJblllee M HAUMEHbIEC 3HAYEHHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCTIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH cilydailHOTO COOBITHS. Bau30CcTh 4acTOThl U
BEPOSITHOCTH  coObITUN.  CiyuyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITUSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu HaJ COOBITUSMU: TIEpECEUCHUE, 00bETMHEHUE, POTUBOIOI0KHBIC
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4yalHOTO
skcriepuMenTa. Gopmyria MoTHOM BeposITHOCTH. HezaBucrumMbie COOBITHS.

KombunatopHoe npaBwiio ymHoxeHus. [lepectanoBku u pakropuan. Yucmo
couetanuii. Tpeyronpauk [lackansa. ®opmyna buHoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

Cnyuaiinass  BenuuuHa. Pacrmpenenenwe  BepositTHocTel.  Jmarpamma
pactipenenenus. llpumepsl pacnpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYMH: MAaTEMaTHYECKOE
O0XXMJAHUE, NHCIEPCHUs W CTAaHIAPTHOE OTKIOHEHHWE. [IpuMmepsl npuMeHEeHUs
MAaTEMaTHYECKOr0 OXHUIAHUSI, B TOM YHUCJIE B 3aJa4ax U3 IOBCECIHEBHOW YKU3HH.
MatemaTudeckoe OXHIaHHEe OMHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
O0XXMJAHUE CYMMBl CJIy4alHBIX BEJIMYMH. MaremaTnuyeckoe OXUJaHUuE U
TUCTIEPCHSI TEOMETPUUECKOTO U OMHOMHAIBHOTO pacipeielICHU .

3akoH OONBIIMX YWCET W €ro pojib B HayKe, MPUPOAE U OOIIECTBE.
Br160po4HbIT METOT UCCTIEAOBAHMIM.

[Iprmepsl HENPEPBIBHBIX CIyYalHbIX BeMW4YuH. [loHATHE O MJIIOTHOCTH
pacnpeneneHus. 3agayu, NPUBOASAIINE K HOPMaIIbHOMY pacripenenieauto. [lonstue
0 HOPMAaJIbHOM pacHpeAeICHNH.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WJIE€HA POCCHICKOro OOINecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrux HaykKaX, TEXHOJIOTHAX, cdhepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHHUI HAYKU U JEATEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTHIO K MATEMaTHYECKUM aCIeKTaM pa3InuHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KU3HHU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢du3rIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKWU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71ad MaTeMaTHUEeCKOW HAITPAaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MaTeMAaTHYECKHX 3HAHMHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh MW  OOIIECTBEHHOW TIPAKTUKH, TOHUMAaHHEM
MaTEMaTUYECKOW HAyKu KakK c(epbl 4YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WUHAVBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MaTtemaTHKa» XapaKTepU3yITCA OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIBHBIMU  OCUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelCcmBUAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCEUSIMU.

1) VHusepcanvnvie = noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308blX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo0o0o8  NO3HAHUSL — OKpyJcawwe2o  Mupa,  HpuUMeHeHue  JIOSUYEeCKUX,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBUIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKM MaTEeMaTUUECKUX
0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
ompeeieHUs]  TOHATHM; yCTAHABIWMBATh  CYIIECTBEHHBIM  IPHU3HAK
KiIaccuuKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOJUMOIO aHAJIN3a;

e BOCIpUHUMATh, (QOpMyIHpPOBaTH W  MPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJLITH  MaTeéMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTuBopeunsi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHM, YMO3aKIFOUEHHU 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpaATH crmoco0 penieHus ydyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MPOOIEMY,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOJKHOE pAa3BUTHE IIPOLECCa, a TAKXKE BBIIBUIATH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeDUUUTH UHDOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIIIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATh €€ B pasiuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOATEIILHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMueHwvle  Oelicmeus, o0becneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXC.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTAX, JaBATh MOSICHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIeHNs; COMOCTaBJISITh CBOM CYXKICHHS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  dopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1EJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMI0 COBMECTHOM
paboThl, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOODJMHUPOBATh CBOW JCHCTBHSI C JAPYTUMH UWICHAMH KOMAaHJIbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT O KPHUTEPHSM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvlie  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aJlTOPUTM PEIEHUS 3aJ1aui, BHIOUPATh CIIOCOO PEIICHHS C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIAJECTh HAaBBIKAMH II03HABaTEIbHOW pedieKkcMH Kak  OCO3HAHUS
COBEPIIAEMBIX JECUCTBHM W MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJISI Tpoliecca W
pe3yibTaTa pelieHus MaTeEMaTHYEeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU PEIICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YurtaTh M CTPOUTH TAOIUIIH U TUATPAMMBEL.

OnepupoBaTh  MOHATHSIMH:  CcpeaHee  apudMeTHYecKoe,  MeAHuaHa,
HanOoubliee, HANMEHBIIIee 3HAUCHUE, pa3Max MAacCHUBA YHCIOBBIX JTaHHBIX.

OmneprpoBaTh TOHATUSMU: CIIy9alHBIM DKCIIEPUMEHT (OMBIT) U CIIydailHOE
COOBbITHE, DJIEMEHTApHOE COOBITHE (DJIEMEHTApHbI HCXO0J) CIy4alHOIO OIBITA;
HaXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITyYaHBIMUA COOBITHSIMU,
HaXOIWUTh W CpPaBHHBATh BEPOSITHOCTH COOBITUH B W3YYCHHBIX CIy4alHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBEIUHCHHE
JaHHBIX ~ COOBITHIA, COOBITHE, TIPOTHBOIIOJIO)KHOE JAHHOMY  COOBITHIO;
HOJIB30BaThCS uarpaMMamu Oisiepa U (GopMysioN CI0KEHUsI BEPOSITHOCTEH IMpH
pellIeHnH 3a/1au.

OmnepupoBaTh MOHSTHUAMHU: YCIOBHAsl BEPOSATHOCTb, HE3aBUCHMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C TOMOIIBIO NpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CJIy4aiiHOTO OIIBITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IPU PELICHUH 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HUCIBITAHUE, HE3aBUCHUMbBIE HCIIBITAHUS, CEPUs
UCTBITAaHUM, yclexX M HeyJada; HaXOAWTh BEPOATHOCTU COOBITUH B CEpUH
HE3aBUCUMBIX UCHBITAHUN 10 TIEPBOTO YCIEXa; HAXOIUTh BEPOATHOCTH COOBITUH B
cepuM ucnbpITaHui bepHysuu.

OnepupoBaTh  NOHATUSAMHU:  CllydyailHas  BeJIMYUHA,  paclpejesieHue
BEPOSATHOCTEH, AUarpaMma pacipeesIeHusl.

11 KIJACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAUYEHUH  CIOy4YalHOW  BEJIMYUHBI MO
pacnpeeNeHUIO WM C IOMOIIBIO TUArPaMM.

OnepupoBaTh MOHATUEM MATEMATUYECKOTO OKHUJIAHUS; IPUBOJUTH MPUMEDHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHWE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 110 JTAHHOMY PaCIPEICIICHUIO.

Nmets npencraBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTh npencraBneHUue 0 HOPMAJIBHOM PACIIPEICICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

HpeILCTaBJ’ICHI/IG JaHHBIX U OIIKMCAaTCJIbHaA
CTaTUCTHUKaA

CrnyyaiiHble OTIBITHI U CIIydaiiHble COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMHU
3JIEMEHTapHBIMH HCXOJIaMH

Omneparuu HaJ, COOBITHSIMH, CIIOKEHUE
BEPOSITHOCTEN

YcnoBHas BEpOATHOCTH, ACPEBO
CITy4aitHOTO OTbITa, (hOPMYIIa MOJTHOM
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI

DneMeHTbl KOMOMHATOPUKH

CepI/II/I IIOCJIC€O0BATCIIbHBIX HCIIBITAaHHUI

CrnyyaiiHble BETUYHUHBI U pacipe/iesieHus

0|3 || W

O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN

N AN | W |k

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Komrpoasmere | Tpaktuseckue (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
| MaremMatrnueckoe 0KUAAHNE CITydalHON 4
BEJTUYMHbI
) }lncnevpcnf[ U CTaH/IapTHOE OTKJIOHEHHE 4 |
CIIydaifHOM BEJIMYUHBI
3 3akoH OOJIBIINX YHCET 3 1
4 HenpepbiBHBIE CiTydaliHbIE BETMYHHBI )
(pactipeneneHus )
5 HopmanwsHoe pactipeneneHus 2 1
6 [ToBTOpEHwUE, O606H1€HI:IG u 19 )
cUCTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpencraBnenne JaHHBIX C TOMOIIBIO
TaOIUI ¥ AUarpaMm

Cpennee apudmeTndeckoe, MeraHa,
HauOOJIbIIIee U HAaUMEHbBIIIee 3HAYCHHSI,
pa3Max, Tucrepcusi, CTaHIapTHOE
OTKJIOHCHHUE YHCITIOBBIX HAOOPOB

Cpennee apudmeTrrueckoe, MeMaHa,
HanOOJIbIIIee U HANMEHBIIIEE 3HAYCHNS,
pa3max, TUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB

Cpennee apudmernyeckoe, MeIuaHa,
HauOoJbIlIee U HAaMEHbIIee 3HAUCHHUS,
pa3Max, Tucrepcus, CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyyaitHble SKCIEPUMEHTHI (OTIBITHI) U
cilydaifHble COOBITHS. DJIeMEHTapHbIC
COOBITHS (MCXO/IBI)

BeposTHOCTB ciTy4aifHOTO COOBITHS.
BeposTHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITUSIMU




BeposTHOCTB ClTy4aiiHOTO COOBITHSI.

7 1
[IpakTuyeckas pabora
Onepanuu Hag COOBITHUSMHU:
g nepeceueHue, 00beTMHEHUE COOBITHIHA, !
MIPOTUBOIOJIOKHBIE COOBITHSL.
Huarpammsr Ditnepa
Omneparuu HaJ COOBITHSIMU:
9 nepeceveHre, 00beAMHEHUE COOBITHIA, |
MIPOTHUBOMOJIOKHBIE COOBITHSL.
Juarpammer Ditnepa
10 dopmynia CI0XKEHHS BEPOSTHOCTEH 1
VYcioBHAsI BEPOSITHOCTh. Y MHOXKEHHE
11 BeposITHOCTEN. JlepeBo ciydyallHOro 1
JKCIIEPUMEHTA
YcnoBHas BEpOATHOCTh. Y MHOXKEHHE
12 BeposiTHOCTEH. JlepeBo ciaydyallHOro 1
JKCIIEPUMEHTA
VYcnoBHas BEpOSTHOCTb. Y MHOXKEHUE
13 BeposTHOCTEH. JlepeBo ciaydyailHOroO 1
JKCIIEPUMEHTA
14 dopmyIa MoJHOM BEPOATHOCTHU 1
15 dopmyIa MoJHOM BEPOATHOCTHU 1
16 ®opmyra MOTHOU BEPOSTHOCTH. |
HezaBucumblie coObITHA
17 KonTtponsHas pabora 1
18 Kom0OuHaTOpHOE MPaBUI0O YMHOKEHUS 1
19 IlepecTaHoBKM U pakTOpUan 1
20 Hucno coueranuit 1




Tpeyrosbnauk Iackansa. @opmyna

21 6unoma Herotona
bunapHsIii c1y4aiiHBIN ONBIT
(ucnblTaHKE), yCIEX U Heynaya.

22 HezaBucumsle ucnbitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUI JI0 IEPBOTO
ycrexa

3 Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnymm
Cepust HE3aBUCUMBIX UCTIBITAaHUI.

24 [IpakTnueckas pabota c
HCII0JIb30BAHNEM AJIEKTPOHHBIX TAOIHUIL

25 CrnyyaitHas BenMyuHA

26 Pacnpenenenue BeposiTHOCTEN.
Juarpamma pacnpeneneHus

7 CyMMa 1 NpOU3BEJECHUE CITyYalHbIX
BEJTUYHH

)3 CyMMa 1 poOU3BEACHUE CIYYaHBIX
BEJTUYHH

29 [Ipumepsl pacnpeneneHuii, B TOM 4UCie
reoMeTpruecKkoe 1 OMHOMHAIILHOE

30 [Ipumeps! pacnipenieneHuii, B TOM YHCIie
reoMeTpruecKoe 1 OMHOMHAILHOE

31 [ToBTOpEeHUE, 0000IICHNE 1
cucTeMaTH3alys 3HaHUi

0 [ToBTOpenue, 0600IIeHNE U
cucTeMaTH3alys 3HaHUM

33 HToroas KoHTpoJbHas paboTa




34 [ToBTOpEHUE, 0600IICHNE U

CUCTEMAaTU3alus 3HaAaHNHI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[ToBTOpenue, o6o0IICHKE,
cucremarusanus 3HaHui. CiyyaiiHbie
OTIBITHI U BEPOSTHOCTH CITy4ailHbIX
coObITil. Cepuu HE3aBUCUMBIX
HCTIBITAaHUI

[ToBTOpEeHnue, 0600IICHNE,
cucreMarusanus 3HaHui. CirydaiiHble
OTIBITHI U BEPOATHOCTH CIy4ailHbIX
coOpIThii. Ceprn HE3aBUCUMBIX
WCIIBITAHUN

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTusanus 3Hanui. CiydaiiHbie
OTIBITHI M BEPOSITHOCTHU CITy4alHBIX
coOpITuii. Ceprn HE3aBUCUMBIX
HCITBITAHUH

[ToBTOpEHUE, 0000IICHNE,
cucreMaru3anus 3HaHuil. CiydaiiHble
OTIBITHI U BEPOSTHOCTU CITy4alHBIX
coObITHii. Cepuu HE3aBUCUMBIX
HUCIIBITAHUN

[Ipumepsl mpuMeHeHus
MaTeMaTHYeCKOTO OKUTaHHS
(cTpaxoBaHue, JoTepes)




MaremaTHu4deckoe OXKHNJAHUC CYMMBI

6 CIy4alHbIX BEJIMYNH
MaremaTrnueckoe 0)KUJaHue

7 reOMETPUIECKOT0 U OMHOMHUAIBHOTO
pacrnpeneneHuin
MaremaTrnueckoe 0KUJaHue

8 reOMETPUYECKOT0 U OMHOMHAIILHOTO
pacrpeaeneHni

9 Jlucniepcus ¥ CTaHIAPTHOE OTKIOHEHHUE

10 Jlucniepcus u cTaHIApTHOE OTKIIOHEHHE

1 Jlucniepcuu reoMeTpuYeCKOro 1
OMHOMHUAIBHOTO paclpeaeIeHHs

12 [IpakTnueckas padota c
WCII0JIb30BAHUEM AJIEKTPOHHBIX TAOJIHUIL

13 3akoH 00JBIINX yucen. BeibopouHbIit
METOJ UCCIEJOBaHUN

14 3akoH 00JbIIMX yncen. BeiOOpouHbIit
METO/[I UCCIIEIOBAHUM

15 [IpakTuueckas pabora c
WCII0JIb30BAHMEM AJIEKTPOHHBIX TAOJIHUIL

16 Hroropas koHTpoJIbHAs paboTa
[IpuMepsl HEPEPBIBHBIX CIIYYAMHBIX

17 BeJIMYMH. OYHKIUS IIIOTHOCTU
pacnpenenenus. PaBHoMmepHoe
pacnpeesieHue 1 €ro CBONCTBa
[IpuMepsl HEPEPBIBHBIX CIIYYAMHBIX

18 BeJIMYUH. OYHKIUA IIJIOTHOCTU

pacnpeaciiCHuA. PaBHOMepHOG




pacIpeeneHue U €ro CBOMCTBA

19

3aznauu, NpUBOAALINE K HOPMAIBHOMY
pacupeneneHno. yHKIHS IUIOTHOCTH U
CBOMCTBA HOPMAJIBHOI'O PACIIPEICIICHUS

20

[IpakTuyeckas pabora c
HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6JII/III

21

[ToBTOpenue, 0600IICHNE U
CUcreMatu3sanus sganui. OnncareinsHas
CTaTUCTHUKA

22

[ToBTOpEeHUE, 0600IICHNE 1
cucreMaru3anys 3Hagui. OnucareilsHas
CTaTHUCTHKA

23

[ToBTOpEeHUE, 0600IICHNE 1
cucreMatusanys 3HaHui. OIIBITHI C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH

24

[ToBTOpEeHuUEe, 0600IICHNE 1
cucremMaTu3anus 3HaHuN. OIBITHI C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH

25

[ToBTOpEeHUE, 0000IICHNE 1
cucTeMaTH3alus 3HaHui. Beruuciienue
BEPOSATHOCTEH COOBITHIT C IPUMEHEHHUEM
dbopmyn u rpaduIECKIX METOIOB
(koopauHaTHas TpsiMasi, IePEBo,
nuarpamma Jiepa)

26

[ToBTOpEHue, 06001mEeHNEe U
cucTeMaTH3alus 3HaHui. Beruuciienue




BEPOSATHOCTEH COOBITHI ¢ IPUMEHEHUEM
dbopmyI u TpadUIECKIX METOIOB
(koopaMHaTHas OpsiMasi, JEPEBO,
auarpaMmma Jusepa)

27

[ToBTOpEHUe, 0600IICHNE U
cucTeMaTu3alus 3HaHuil. Beruucnenue
BEPOSITHOCTEN COOBITHI C MPUMEHEHUEM
dhopmyn u rpaduuecKX METOI0B
(koopaMHaTHas IpsiMasi, 1epeBo,
auarpaMma Jumiepa)

28

[ToBTOpEeHUE, 0600IICHNE U
cUcTeMaTu3alus 3HaHuil. Beraucnenue
BEPOSITHOCTEH COOBITHII C MPUMEHEHNEM
dhopmyn u rpaduuecKrX METOI0B
(KkoopaMHAaTHas psMasi, IepeBo,
auarpaMma Jumepa)

29

[ToBTOpEeHuUEe, 0600IICHNE 1
cucrtemaTtusanus 3Hanuil. CinydaitHeie
BEJIMYUHBI M pacIpeiesieHus

30

[ToBTOpEeHUE, 0600IICHNE 1
cucrtemaTtusanus 3Hanuil. CinydaitHeie
BEJIMYUHBI M pacIpeielIeHuUs

31

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWM.
MareMaTHYeCKOe OKUIaHUE CITy4aliHOM
BETUYNHBI

32

[ToBTOpEHue, 06001mEeHNEe U
CUCTEMATHU3aIUA 3SHAHUH.
MaremaTruuecKkoe 0KUAaHue CIy4alHON




BCIINYHNHBI

33 Hrorosas KoHTpoJbHAs padoTa

34 [ToBTOpEHUe, 0600IICHNE U

CUCTEMAaTU3alus 3HAHNHN

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34
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