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MOJIYJb «AJITEBPA» (408 1)
MNOACHUTEJIbBHAS 3AIINCKA

YueOHbI Kypc «Anredpa M Hadajga MaTEeMATHUYECKOTO aHAIM3a» SBJSETCS
OJIHUM M3 HauOosiee 3HAYMMBIX B MPOrpaMMe CpPEAHEro oOwero oOpa3oBaHMS,
NOCKOJIbKY, C OJHOH CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO Oa3zy s
M3yUCHUsl BCEX E€CTECTBEHHO-HAYUYHBIX KYPCOB, & C APYrOd CTOPOHBI, (HOPMUPYET
JIOTHYECKOE U a0CTPAKTHOE MBILUICHUE O00YYaroIMXCcs Ha YPOBHE, HEOOXOAMMOM
JUIsl OCBOEHUSI THPOPMATHKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH U JPYTHUX
JUCHMIUIMH. B pamkax AaHHOro yd4eOHOro kypca oOydYarourecs OBJIaJCBarOT
YHUBEPCATBHBIM SI3BIKOM COBPEMEHHOH Hayku, KoTopas (OpMyJIHpyeT CBOU
JOCTUKEHMS B MaTeMaTH4ecKoi popme.

YueOHbId Kypc ajireOpel U HayaJl MaTeMaTH4YeCKOr0 aHAIM3a 3aKJIaJbIBACT
OCHOBY JJIl YCIEIIHOIO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMHUHU, OUOJIOTHH,
NOHUMAaHUsl OCHOBHBIX TEHJCHUMI Pa3BUTHS SJKOHOMUKH M OOIIECTBEHHOHN YKU3HH,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIOJIB30BaTh MX AJIs JajbHEHIIEro 0Opa3oBaHUsS U B
MOBCEIHEBHOM >KM3HU. B TO k€ Bpemsi OBNIaJcHHE aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKUMSIMH ainreOpbl M MaTeMaTH4eCKOro aHajiu3a pa3BUBACT
YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb, JOKA3bIBATh
YTBEPXACHHUS C MOMOLIBIO MHAYKUHMUA M PacCyAaTh ACTYKTHBHO, UCIOJIb30BaTh
0000UIEHHME W KOHKPETH3aluio, a0CTParupoBaHUE M AHAIOTUIO, (HOPMUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBILILJIEHUE.

B xone u3yueHus yuyeOHOro kypca «Anredbpa M Hayajla MaT€MaTH4YeCKOro
aHaJiM3a» O00YYarOIIMECs TMOJYYArOT HOBBIA OMBIT PELICHUS MPUKJIAAHBIX 3a4ad,
CaMOCTOSITENILHOTO MOCTPOEHUS] MATEMATUYECKMX MOJEJIECH peaJibHbIX CUTYallUH,
MHTEPIPETAllMM  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS € NpUMEpamu
MaTEMATUUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAFOLIMMHCS] MATEMATUYECKUMH OTKPBITUSIMUA U UX aBTOPAMHU.

YueOHbI Kypc 00J1aJacT 3HAUMTENBHBIM BOCIUTATEIBHBIM MOTEHLIUAIOM,
KOTOpBIM peaqu3yeTcs Kak uepe3 ydeOHbIl MmaTepuan, CrnocoOCTBYHOUIMA
(OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS, TaK M 4Yepe3 crneuuuky ydeOHOi
JEATENBHOCTH, TpeOyOUICH MNPOAOKUTEILHON  KOHIIEHTPALlMM  BHUMAaHWUS,
CaMOCTOSITENIbHOCTH, AaKKYPATHOCTU U OTBETCTBEHHOCTH 3a MOJYUYEHHBINA PE3YJIbTaT.

B ocHOBe MeTOAMKHN 00y4YeHHUsI anredpe U HayajaaM MaTeMaTU4eCKoro aHajiu3a
JIEKUT ACSITETbHOCTHBIN MPUHIMN 00y YECHHUSI.

B cTpykType yueOHOTro Kypca « Anredpa 1 Hayajia MaTeMaTHYeCKOrO aHaInu3a»
BBIJICTIEHBl  CJICAYIOUIME COJAEPXKATENbHO-METOAMYECKHE JIMHUU. «Yucna W
BBIUMCIICHUS?, «DYyHKUUN U rpadukuy», « YpaBHEHHs M HEpaBEHCTBa», «Havana
MaTEMAaTUUYECKOTO  aHanu3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COJIEPXKATENIPHO-METOANYECKUE JIMHUM M3y4YaloTCs Ha MPOTSHKEHUH JBYX JIET
0Oy4eHHMs Ha YPOBHE CPEHETO 00LIEro 00pa30BaHMsl, €CTECTBEHHO JOMOJHSS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH | pa3jieiaMu. J{aHHbIH yueOHbIiH
KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJBbKY OOBEIMHSET B ceOe COoAaepKaHue
HECKOJIbKMX MaTeMaTMUeCKUX JMCLUMILIMH, TaKUX Kak ajareOpa, TPUTOHOMETPHS,
MaTeMaTH4eCKuil aHaJIN3, TEOPUsl MHOKECTB, MaTeMaTUyeckas Jioruka u apyrue. [1o
MEpPE TOTO Kak 00yvarouuecs OBJIAACBAOT BCE 00Jiee NIMPOKUM MATEMATUUYECKUM
annaparoMm, y HUX MOCTEA0BaTeIbHO (POPMUPYETCS M COBEPLICHCTBYETCS YMEHHUE
CTPOUTh MaTEMaTHYECKYI0 MOJEIb PpEalbHOM CUTyallMu, TPUMEHSTh 3HaHUS,
MOJyYEHHBIE MPU M3YYEHUHM Y4YeOHOro Kypca, Ui PELICHHs CaMOCTOSITEIBHO
c(hopMyJIMPOBAHHONW MaTEeMAaTMUECKOW 3aJaud, a 3aTeéM MHTEPIPETUPOBATH CBOM
OTBET.

ConepxaTenbHO-MeToANYECKas JIMHUS «UKcaa ¥ BBIYMCIACHUS» 3aBEpIIacT
(GbopMHpPOBAHUE HABBIKOB MCIOJIb30BAHUS NEHCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpeaHero oouiero
oOpazoBaHust 0co00€ BHUMaHHME  yAenseTcs  (POPMHUPOBAHMIO  HABBIKOB
pPalMOHANIBHBIX BBIUMCIICHUH, BKIIIOYAIOUIMX B ce0s MCIOJIb30BAHUE PA3TUYHBIX
dbopM 3amucu 4YMciaa, YMEHHE JejaTh NPUKUIKY, BBITIOJHATH MPHOIMKEHHBIC
BBIUMCIICHUS, OLCHMUBATh YHMCIIOBBIC BBIPQKEHUS, padOTaTh ¢ MaTeMaTHYECKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATypPalbHBIX, IEIbIX,
pPallMOHAIBHBIX M JCHCTBUTENBHBIX  YHCE  JOMOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YuCel. B  KaKIOM M3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuupuyeckue 3aJaud W OlNepaluu: ACJEHUE Haleso,
OMEPUPOBAHUE OCTATKAMH HA MHOMXECTBE LEJBIX YHCEN, O0COOble CBOWCTBA
pPaLMOHANIBHBIX W UPPALMOHANIBHBIX YHCEN, apu(PMETUUECKUE OTICPAIliH, a TaKKe
M3BJICUCHHE KOPHS HATYypaJbHON CTEMEHH HA MHOXECTBE KOMILJIEKCHBIX UYHMCEIL.
Braronapst mocieA0BaTEbHOMY PACUIMPEHHIO KPyra HCHOJb3yEMBIX YHCET U
3HaKOMCTBY C BO3MOXKHOCTSIMHU MIX MPUMEHEHHS IS PELICHUS pa3jIMuHBbIX 3a7ad
dbopMUpYyETCSl MPEACTABICHUE O €AMHCTBE MAaTEMATUKU KaK HAyKH U €€ pOJH B
MOCTPOCHUM MOJEJIEH pealbHOr0 MHUpA, IIKMPOKO HMCMOJB3YIOTCS 00001IeHHE U
KOHKPETH3aIIUS.

JluHus «YpaBHEHUS M HEPABCHCTBA» peaM3yeTcs Ha MPOTSHKEHHM BCErO
oOy4eHHMs] Ha YPOBHE CpPEIHEro oO0mero oOpa3oBaHUs, MOCKOJBKY B KaKIOM
paznene IlporpaMMmbl MPeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 33aad. B
pe3ysibTaTte 00y4YarolUecss OBJIQACBAIOT Pa3IMUYHBIMU METOJAaMU  PEUICHUS
palMOHANIBHBIX, HPPALMOHANIBHBIX, IOKa3aTeIbHBIX, JIOTApUPMUUECKUX H
TPUTOHOMETPUUECKUX ypPaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKke 3aaad,
coaepxaiux napaMeTpbl. [lonydyeHHbIE YMEHHUS LIMPOKO MCIMOJB3YHOTCS TMPH
UCCIIENOBAaHUM (YHKIHI C MOMOIIBIO MPOU3BOIHON, MPU PEUICHUHM TMPHUKIAAHBIX



3a/1a4 ¥ 3a7a4 Ha HAXOKJICHUE HAauOOJbIINX U HAUMEHBIINX 3HAYCHUH (DyHKIUU.
JlaHHas conaeprkarebHas JTUHHUS BKJIIOYACT B ce0s Takxke GOPMHUPOBAHUE YMEHUI
BBIMOJIHATE ~ pacuéTel 1o  (opMmynaM, NOpeoOpa3OBaHUsT  PALUOHAIBHBIX,
UPPAlMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAKCHUH, a TAKKE BBIPAKCHUH,
COJEP)KALIMX CTENEHU U Jorapudmel. bnaroaaps M3ydeHHIO anreOpamyeckoro
MaTepuaia NPOUCXOAUT NalbHEHILIEE PA3BUTUE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILICHUS 00y4aromuXcsi, (JOPMUPYIOTCS HABBIKM ACAYKTUBHBIX PacCy>KICHUH,
padoTbl € CHUMBOJIBHBIMA (hOpMaMHU, TMPEICTABICHUS 3aKOHOMEPHOCTEH WU
3aBHUCUMOCTEH B BUJIC PABEHCTB U HEPABEHCTB. AnreOpa npeiaraet 3G pekTuBHbIE
MHCTPYMEHTBHI Ui PELIEHUsS NPAKTHUYECKUX M €CTECTBEHHO-HAYYHBIX 3a1ady,
HarJIsiIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKA HAYKH.

CopepxarenpHo-MeTOoAMYecKass JMHUS «DyHKIMM M rpaduKku» TECHO
NEPEIUIETACTCA € APYTMMHU JIMHUSMM Y4YEOHOIrO Kypca, MOCKOJbKY B KAaKOM-TO
CMBICJIE 33Ja€T MOCIIEA0BATENBHOCTh U3YUEHHS MaTepuana. M3yueHue cTeneHHowH,
MOKA3aTeNIbHOM, TOrapu(pMUUECKON U TPUTOHOMETPUYECKUX (PYHKIMHI, UX CBOMCTB
¥ rpaUKoOB, MCMONB30BaHUE (DYHKUMH [UIsl PELIEHUS 3aJad U3 APYTUX yUEOHBIX
IPEIMETOB U PEATIbHON KM3HU TECHO CBSI3AHO KaK C MAaTEMATUYECKUM aHAJIM30M,
TaK U C PEILICHUEM YpPaBHEHUH M HepaBeHCTB. [Ipu 3TOM OosblIOE BHUMAHHUE
ynensiercs: GOPMUPOBAHUIO YMEHHS BBIPAKaTh (OpPMYyJIaMH 3aBUCUMOCTU MEXKIY
Pa3IMYHBIMU  BEJIMYMHAMM, HUCCIIEIOBATh MOJYYEHHBbIE (YHKIUH, CTPOUTh HX
rpaduku. Marepuai 3Toi coaepKaTeIbHOM JTMHUY HalleJIEH HA pa3BUTHE YMEHUHN U
HaBBIKOB, MMO3BOJISIOLIMX BBIPAKATh 3aBUCUMOCTH MEXTY BEJTMUMHAMU B PA3JIMYHOM
dbopMe: aHATMTUYECKOM, TpaduuecKkoi M COBECHOM. Ero u3yueHune cnocoOCTBYET
PA3BUTHIO  QJITOPUTMHYECKOTO MBILIICHUS, CHOCOOHOCTH K OOOOIIEHUID U
KOHKPETHU3ALMH, UCTIOJIb30BAHUIO AHAIIOTHA.

CopepxarenpHas nuHMs «Hauana MaremMaTtudyeckoro aHaau3a» MO3BOJISET
CYUIECTBEHHO PACUIMPUTh KPYr KaK MAaTeMaTUYEeCKUX, TaK U MPUKJIAJHBIX 3a/]ady,
JOCTYMHBIX OOY4YarOIIMMCs, TaK KaK Yy HUX MNOSBIISETCS BO3MO>KHOCTh CTPOUTH
rpaQuKyd CIOXKHBIX (YHKUMH, ONpEAEnsTh UX HauOOJbUIME M HAMMEHBLINE
3HAYEHMSI, BBIYUCIATH TUIOMAAM GUIYyp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOPEHUS] TPOLECCOB. JlaHHAs conaep)kaTesbHAs JIMHUS OTKPBIBAET HOBBIC
BO3MO>KHOCTH TOCTPOEHUS MAaTEMATHUYECKUX MOJACIECH peaIbHBIX CUTYaluH,
MO3BOJISIET HAXOUTh HAMJTyUllIee PELICHUE B TPUKJIAHBIX, B TOM YU CJIE COUMATBHO-
SKOHOMHYECKHUX, 33Ja4aX. 3JHAKOMCTBO C OCHOBAMHM MaTEMATUYECKOTO aHaIM3a
CHOCOOCTBYET Pa3BUTUIO A0CTPAKTHOIO, (OPMATBHO-JIOTMUECKOTO U KPEATUBHOTO
MBILUICHUS, (POPMHUPOBAHMIO YMEHUNA pacro3HaBaTh MPOSIBICHHUS 3aKOHOB
MaTEMATUKH B HAyKe, TEXHUKE U UCKYCCTBE. OOyYaromumecs y3HatT O BBLAAOIIUXCS
pe3ysbTarax, NOJYYEHHbIX B XOJI€ Pa3BUTUS MATEMATUKM KaK HayKu, U 00 HUX
aBTOpax.



ConepkarenbHO-METOAMUYECKAs TUHUS «MHOXECTBA UM JIOTHMKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MATeMaTHYeCKO JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIE MPEACTABICHUS TPOHU3BIBAKOT BECh KYPC HIKOJIbHOW MAaTEMATUKH
U TpeajgararoT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMIMA BCE pa3eiibl
MaTEMaTUKU U €€ NPWIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE MAaTEMATUUYECKHE
JUCHMIUIMHBL W WX NOPWIOKEHUS B eAuHoe 1enoe. [lo3ToMy BakHO JaTh
BO3MOXHOCTh OOYYaroleMycss TOHMMaTh TEOPETUKO-MHOXKECTBEHHBIM  SI3bIK
COBPEMEHHOM MaTEMAaTUKKU W MCIMOJIb30BATh €0 JJisi BHIPAKECHHUS CBOMX MBICIICH.
JlpyruM BaKHbIM TPU3HAKOM MaTeMaTMKU KaK HayKd CJEeAyeT MpU3HaATh
CBOMCTBEHHYK) €l CTpOrocTb OOOCHOBaHUI M CJEAOBAHHE ONPEACTEHHBIM
NpaBUjiaM  TMOCTPOCHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMATUYECKON JIOTUKUA CIOCOOCTBYET Pa3BUTHIO JIOTUUECKOTO MBILLJIEHUS
00yyaro1uMXcs, MO3BOJISIET UM CTPOMTH CBOM PACCY>KIECHUSI HA OCHOBE JIOTUYECKUX
npaBwi, POPMUPYET HABBIKM KPUTHUUECKOTO MBIIIICHHUSI.

B yuebHOM Kkypce «Anrebpa M Hayajga MaTEMaTUYECKOrO aHAIM3a»
NPUCYTCTBYIOT OCHOBBI MAaTEMATUUYECKOTO MOJCIMPOBAHUS, KOTOPHIE MPU3BAHbBI
cnocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJIENECH peasibHbIX
CUTyalMi, HCCIECNOBAHUS 3TUX MOJEJEH C MOMOLIBK anmapara anreOpel M
MaTEMATUYECKOTO aHajn3a, WHTEPHpETallMd TMOJYYEHHBIX pe3yNbTaroB. Takue
3a/1aHusl BIUIETCHBI B KOK/IBIN U3 pa3eioB MPOTPpaMMBbI, MOCKOJIbKY BECh MaTepHal
yueOHOr0 Kypca IIMPOKO MCHOJB3YETCs IS PElICHUs MPUKIIAIHbIX 3adad. [lpu
PELICHUM  peaJbHBIX  MPAKTUUECKMX  3aJa4  OOyyarluecss  Pa3BUBAIOT
HaOMIOJATENIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCMOJIb30BaTh  AHAIOTWI0, 00001IaTh W KOHKPETH3UPOBATh  MPOOJiEMY.
JlestenbHOCTh MO ()OPMUPOBAHUIO HABBIKOB PEIICHUS TPUKIAIHBIX 3a1a4
OPraHU3yETCs B MPOLECCE U3YUEHHSI BCEX TEM YUEOHOr0 Kypca « Anredpa U Havana
MaTEMATUUYECKOTO AHATTU3a.

Ha wu3ydeHue yueOHOro kypca «AnreOpa M Hayajla MaTeMaTH4eCKOTro
aHanuza» otBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B HEnEN0), B 11
kjacce — 136 4acoB (4 4aca B HEZICTIO).



COJAEPKAHUE OBYUYEHUA
10 KUJIACC

Yuca 4 BBIYUCICHUSA

PanmonaneHbie umncia. OOBIKHOBEHHBIE U JCCSATUYHBIE OPOOU, MPOLIEHTHI,
OECKOHEUHBIE MEpPHOANYECKHe apoOu. [IpuMmeHeHue apoOGeil M mpOUEHTOB MJIs
pELIECHUS PUKIIAAHBIX 3a1a4 U3 PA3JIMYHBIX OTPacICi 3HAHUHN U pEaJIbHOMN YKU3HU.

JleiicTBuTENbHBIE 4YMClla. PanMOHAJIBHBIE Y MPPAUMOHAIBHBIE YHCTIA.
ApudpmMeTHUECKHE  ONEpAUMU € JCHCTBUTENBHBIMM  4HMCIaMu.  Moaynb
JEHCTBUTELHOTO YMCIA U €ro CBOWCTBA. [IpuONMKEHHbBIE BBIUMCIICHHUS, TPaBUiia
OKPYIJICHHUS, IPUKUIKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUN.

Crenenp ¢ nenbiM  nokaszareneM. buHom Herortona. Hcnosb3oBanue
noaXoAseld GOpPMBbI 3aMUCH TEHCTBUTENBHBIX YUCEN ISl PELICHUS] PAKTUYECKUX
3a/1a4 U NPEACTaBICHUS JaHHBIX.

ApupMeTHUECKUNA KOPEHb HATYPAIBHOM CTENIEHU U €T0 CBOMCTBA.

CreneHp C palMOHANBHBIM II0OKA3aTeeM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTENIBHBIM ITOKA3aTEIEM.

Jlorapudm umcna. CpoiictBa sorapudma. JlecaTUUHBIE U HATypaJIbHBIC
Jorapu@msl.

CHHYC, KOCHHYC, TQHI'€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCUHYC U aPKTAHIE€HC YUCIIOBOIO apryMeHTa.

YpaBHeHUsS ¥ HEPpABEHCTBA

ToxxgecTBa M TOXKACCTBEHHBIE MNPEOOpA30BaHMs. YPABHEHHUE, KOPEHb
ypaBHEHUsS. PaBHOCHUIIBHBIE YPAaBHEHUSI U YPaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OCHOBHBIE METOABI PEUICHUS LEIBIX U APOOHO-PALMOHAIILHBIX YPaBHEHHWH U
HEpaBeHCTB. MHOIOWJIEHBl OT OJHOW NEPEMEHHOMW. /[lelleHrWe MHOro4jeHa Ha
MHOTOUJIEH C OCTaTkoM. TeopeMa bedy. MHOrousieHs! ¢ HeabMuA KO3QPUIIEHTaMU.

Teopema Buera.
[IpeoOpa3oBaHus YMCTOBBIX BBIPAXKECHUMN, COAEPIKAIIMX CTENCHA U KOPHH.
HppaunoHaneHeie yYPaBHEHMS. OCHOBHBIE METO/IbI pELICHHUS

UPPaALMOHAIBHBIX YPABHEHMIA.
[Toka3zarenbHble ypaBHEHHS. OCHOBHBIE METOJABI PELICHUS IMOKA3ATEIBHBIX

YPaBHEHUH.

[TpeoGpazoBaHue BBIPAKEHHI, COACPIKAILMX JIOrapu(MBbI.

Jlorapudmuueckue yPaBHEHMUSI. OCHOBHbBIE METO/IbI pelieHus
J0rapu(pMHUECKUX YPABHEHUIA.

OCHOBHBIE TPUTOHOMETPUUECKUE (GopMyJIbL [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHHUH. PellIeHHe TPUTOHOMETPUUECKUX YPABHEHUH.



Pewienne cuctem JMHENHBIX YpaBHEHUN. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHEHUH. ONpeaeanTeb MaTPUILIbI 2 X2, €r0 TEOMETPUUCCKUN CMBICIT M CBOMCTBA,
BBIUMCJICHUE €T0 3HAUEHUs, TPUMECHECHUE ONPEACIUTENS ISl PEUICHUS CHCTEMBI
JIMHEHHBIX ypaBHCHUN. PelieHMe NPUKIANHBIX 33Ja4 C MOMOIUBI) CUCTEMBI
JIMHEHHBIX ypaBHEHUH. HccenoBane NOCTPOCHHOM MO € MOMOIIBIO MATPHULL
U ONIPEETTUTEIIEN.

[locTpoeHHE MaTeMaTHYECKMX MOJACEH pealbHOW CUTYallUH € MOMOLIBIO
YPAaBHEHUH U HEPABEHCTB. [IpMMEHEHHE YpaBHEHM M HEPABEHCTB K PELICHHUIO
MaTEMAaTUUECKUX 3/1a4 ¥ 3a/1a4 U3 PAIMUHBIX 00JIACTEH HAYKH U pEAIbHOM JKU3HU.

DyHKUHMU U rpaduKkH

OyHkuMs, crnocoObl 3agaHus (yHKUMU. B3auMHO oOpaTHbie (QyHKLHUU.
Komnozuimms ¢ynkuuid. ['padux ¢yHKuMu. DneMeHTapHble NpeoOpa3oBaHMs
rpa¢ukoB QyHKIUH.

OOnacTe onpeneneHuss 1 MHOXKECTBO 3HaueHUil QyHkumu. Hyam gyHkumu.
[TpoMeKyTKU 3HAKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKIMU. [leproanyeckue
¢yHkumu. [IpoMeXyTKM MOHOTOHHOCTH (yHKUMH. MakCUMyMbl U MHHUMYMBI
byHkuuu. Haubospliee 1 HauMeHblIeE 3HaYCHUST (PYHKIIMU HA TPOMEXKYTKE.

Jlunelinas, kBaapatuyHas W APOOHO-TMHEHHAs (PYHKIMU. DJEMEHTapHOE
MCCJIEOBAHUE U MIOCTPOCHUE UX IPa(UKOB.

CreneHHas (pyHKLHMS C HATYpPaJIbHBIM U LIEJIBIM MOKa3areneM. E€ cBoiicTa u
rpa¢duk. CBOHCTBA U rpadmK KOPHS N-OM CTENEHU KaK (PyHKLIMK OOPATHOH CTENEHU
C HAaTypaJIbHBIM MTOKA3aTENIEM.

[lokazarenbHass W Jorapupmuueckas (GyHKUUH, MUX CBOHCTBA M rpaduku.
Hcnonp3oBanue rpadpukoB GyHKUIUI A5 pEUICHUS] YPABHEHUA.

TpuUroHomMeTpuyecKass OKPY>KHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(YHKLMIA YUCIIOBOTO APTYMEHTA.

OYyHKIMOHAJIBHBIE 3aBUCUMOCTH B PEIbHBIX MPOLECCAX U  SIBJICHMSIX.
['paduku peaibHbIX 3aBUCUMOCTEIA.

Hayana mareMaTH4ecKoro aHajam3a

[locnenoBareapbHOCTH, CNOCOOBI 3aJaHus NOCAEAOBATENbHOCTER. MeTton
MaTEMATUUYECKON MHAYKUHUUA. MOHOTOHHBIE U OTPAaHUYECHHBIE OCIEA0BATEIBHOCTH.
HcTopusi BOBHMKHOBEHUS MATEMAaTMUECKOTO aHA/IM3a KaK aHajiu3a OECKOHEYHO
MaJIbIX.

ApudmeTnueckas U reoMeTpuuecKas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma OECKOHEUHO yOBIBAKOLIEH IeOMETPHUECKOM
nporpeccuu. JIMHEeWHbIA U SKCIOHEH IMANIBHBINA pocT. Hucio €. PopMya CII0KHBIX
NPOLECHTOB. MCHOAB30BaHUE MPOTPECCHM JUIS PEUICHMs] PEAIbHBIX 3aaady
NPUKJIAJHOTO XapakTepa.



HenpepbiBHBIE (YHKIMU W WX CBOMCTBA. ToukM paspbiBa. ACUMMOTOTHI
rpadgukoB (QyHkuui. CBoilcTBa (QYHKUMH HENPEPBIBHBIX HA OTpe3ke. Merton
UHTEPBAJIOB U DPELICHUS HEPABEHCTB. [IpUMEHEHME CBOWCTB HENMPEPBIBHBIX
GyHKUUEA U1l peuIeHHs 3a1a4.

[lepBasi u BTOpas npou3BoaHble GYHKUMH. ONpeaesieHUE, TeOMETPUUECKUNA U
(U3UYECKUI CMBICT TPOU3BOAHOM. YPABHEHHUE KAaCaTEIbHOM K rpaduKy (PyHKLIMH.

[IpousBoaHble  3ieMeHTapHbix  (GyHKUMA.  [IpouM3BOAHAsT ~ CyMMBI,
NPOM3BEICHUS, YACTHOTO U KOMIO3ULIMUA (PYHKIMH.

MHoxkecTBa H JIOTHKA

MHOXXECTBO, ONEpPALMM HAJ MHOXECTBAMH M HX CBOMCTBA. JlMarpamMel
Ounepa—BenHa. [IpUMEHEHUE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara  Juis
ONMCAHMS PEAIBHBIX NMPOLUECCOB M SBJICHUWA, NMPU PELICHUM 3a0a4 M3 JIPYrux
y4EOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTUUYECKOTO OOBEKTA, CIEACTBHUE,
JIOKA3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUSI.

11 KJIACC

Yuca 4 BBIYUCICHUSA

HarypaneHbie U nenple yncia. [IpumMeHeHue Npu3HaKkoB ACIMMOCTH LENIbIX
yucesa, HauOonbliuid oOumi aenutens (aanee — HOJI) 1 HauMeHblee oOlee
kpartHoe (nanee — HOK), ocrarkoB o MoayJito, anroputMa EBkinaa st peleHus
3a/1a4 B LENBIX YACTAX.

KoMmmnekcHble uucna. AnreOpandeckas M TPUTOHOMETPUYECKAs (HOPMBI
3aMUCU KOMIUIEKCHOTO 4YHcia. ApU(METHYECKHE ONEPALMU C KOMILIEKCHBIMH
yucnamu. M300paxkeHne KOMIUIEKCHBIX YHCEJl Ha KOOPAMHATHON MJIOCKOCTH.
®opmyna Myaspa. KopHu n-0#i CcTeneHd U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl PEIICHUS PU3NUECKUX U TEOMETPUYECKUX 3a1aH.

YpaBHeHUs M HEPpABEHCTBA

Cucrema U COBOKYITHOCTb YPABHEHMI U HEPABEHCTB. PAaBHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBUS. PABHOCUIIBHBIE HEPABEHCTBA.

OT00p  KOpHEH  TPUIOHOMETPUYECKMX  YPABHEHHH C  MOMOIUBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PelieHre TPUrOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS MOKA3aTEIbHBIX W JIOTAPUPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPALMOHAIBHBIX, IOKA3aTEIBHBIX U JIOrapu(PMUUYECKUX YPABHEHHUN.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



[IpMeHEeHNE YPaBHEHU, CUCTEM U HEPABEHCTB K PELIEHU MATEMATUYECKIX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTEl HAYKU U PEAIbHOM KU3HU, HHTEPIPETALUS
NOJIyYEHHBIX PE3YJIbTATOB.

DYyHKUMH U rpapuKkH

['padpuk xomnozuumu QyHkuuid. ['eomerpuueckue o0Opa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue QyHKIUH, UX CBOHCTBA U rpaduKy.

['paduyeckue METOABl pELICHUS YPAaBHEHUHA U HepaBeHCTB. [ paduueckue
METO/IbI PELIEHUS 3a/1a4 C apAMETPaAMHU.

Hcnonp3oBanue rpadpukoB (QyHKUMHA Ui HMCCIEIOBAHUS MPOLECCOB U
3aBUCHUMOCTEM, KOTOpPbIE BO3HMKAKOT MPH PEIICHUU 3adad M3 APYTrUX y4eOHBIX
NPEIMETOB U PEATBHON JKU3HMU.

Hayana MaTeMaTH4YeCKOro aHAIHU3a

[IpMeHEeHrEe MPOU3BOJHON K MCCIEIOBAHUIO (PYHKLMI HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHre HanOoIbIIErO U HAMMEHBLIETO 3HAUYEHUI HENPEPBIBHOM
(YHKLIMM HA OTPE3KE.

[IpuMeHEeHHE TPOM3BOAHON Ui HAXOXKICHUS HAWIyYIIEro pEUICHHS B
NPUKJIANHBIX 3a1a4ax, Ui OMNPEACIICHUS CKOPOCTM M YCKOPEHHs MPOLECCa,
3a1aHHOTO (HOPMYJIOH MU rPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOKMCTBO mepBooOpasHbiX. [lepBooOpasHbie
3JIEMEHTapHbIX PyHKUMHA. [IpaBuna HaX0KAEHHUS TEPBOOOPA3HBIX.

HMHurerpan. ['eomeTpuyeckuil CMbICI UHTETpasia. BeIYrciIeHHE Onpenen€HHOro
uHTerpaia no popmyse Herorona-JlenOHua.

[IpuMeHEeHnEe MHTErpajla Ajsl HAXOXKIAEHWS IJIOAACH IIOCKUX (GUIryp M
00BEMOB FrEOMETPUUECKUX TEJT.

[Ipumepsl pemieHuid audpepeHIMATBHBIX  ypaBHEHUH. Marematudeckoe
MOJICTIMPOBAHUE  PEAIbHBIX MPOLECCOB € NOMOUIBK AU HEPEHUMATBHBIX
YPaBHEHUH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA % HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpakaIaHCKOro BOCIIMTAHUS:

Cc(OPMHUPOBAHHOCTh IPAXKIAHCKOM MO3ULIKMK 00YyYarOIIErocst KAk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 OOLIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaX (PYHKLMOHMPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP
rpaxaaHcKoro  obuiectBa  (BBIOOPBI,  ONPOCHI M JPYroe), YMEHHE
B3aMMOJICHCTBOBATh C COLMAIBHBIMM HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKIMSIMUA U HA3HAYCHUEM,

2) NIaTPHOTHYECKOr0 BOCIIUTAHHUS:

c(hOPMHPOBAHHOCTh POCCUHCKON TPaXKTAHCKOW HUJIEHTUYHOCTHU, YBAKCHUS K
NPOUUIOMY U HACTOSALIEMY POCCUICKOM MATEMATUKH, LEHHOCTHOE OTHOLLEHHUE K
JOCTH)KEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCMOJIB30BAHUE 3TUX JOCTWXKEHMM B JPYrMX HayKaX, TEXHOJIOTUAX, cdepax
OKOHOMMKHU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHUE AYXOBHBIX LEHHOCTEH POCCUHCKOrO Hapoaa, coOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO NMOBEACHUS, CBA3AHHOIO C NMPAKTHYECKUM
NPUMEHEHUEM JTOCTHIKECHUI HAYKH U ACSITENBHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHHUE YCTOHYMBOTO Oy IyILETO;

4) 3¢cTeTH4YeCKOro BOCIMTAHUSI:

JCTETUYECKOE OTHOLIEHWE K MHUPY, BKJIIOYas 3CTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3314, PELUEHUIA, PACCY>KIEHUH, BOCHPUUMYHBOCTD K
MaTEMAaTUYECKUM ACIIEKTaM PA3JIMYHBIX BUIOB UCKYCCTBA,

S) pu3nyeckoro BOCUTAHUA:

COPMUPOBAHHOCTh YMEHHUS TMPUMEHSATH MATEMATUUYECKUE 3HAHUS B
MHTEpECcaxX 310POBOT0 M 0€30MaCHOr0 00pasa XU3HU, OTBETCTBEHHOE OTHOILIECHHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHWE, COAJaHCUPOBAHHBIA PEXUM 3aHITHH U
OT/IbIXa, peryysipHas pusnueckas akTUBHOCTD), (PU3UUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHON IEATETBHOCTBIO,

6) TPy10BOIr0 BOCIIMTAHUS:

FOTOBHOCTb K TpPYAY, OCO3HAHUE LIEHHOCTH TPYAOJIOOUs, HHTEPEC K
pa3nuuyHbIM  chepaM  NpOPECCUOHATBHONW  NEATEIBHOCTH, CBS3aHHBIM  C
MAaTEMATUKOW M €€ MPWIOKECHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccu U pPeau30BBIBATH COOCTBEHHBIC KM3HECHHBIC TJIAHBI,



FOTOBHOCTh W CHOCOOHOCTH K  MaTe€MaTUYEeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MNPOTSHKCHUUM BCEH JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PCIICHUM MPAKTUYECKUX 3a/1a4 MAaTEMATHYECKON HAMPABJICHHOCTH,

7) 3KOJIOrH4eCKOro BOCIIMTAHUSA:

C(hOPMHPOBAHHOCTh  3KOJIOTUYECKOW  KYJBTYPhbl, TMOHUMAHHWE BIIUSHUS
COLMATIbLHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOM
Cpeibl, OCO3HAHKE MI00AIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM, OPUECHTALIMS
Ha TPUMEHEHME MATEMATUUECKMX 3HAHWUM Ui penieHus 3aga4 B 00JacTH
OKPY>KarOWIEH Cpelbl, TJIAHUPOBAHUE TMOCTYNKOB M OLECHKKA HMX BO3MOXKHBIX
NOCJICACTBUM JUISl OKPY>KAKOLIEH CPEIBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMAHUE MAaTEMaTUYECKOM
HayKH KakK c(pepbl UETOBEYECKOM NEATEILHOCTH, STANIOB €€ PA3BUTHUS U 3HAUUMOCTH
JUIS. PA3BUTHS IMBWIM3ALIUM, OBJIAJICHAE SI3bIKOM MATEMATUKU U MAaTEMATHYECKON
KyJIbTYPOH KaK CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHY IO
U UCCJIENOBATEIBCKYHO ACATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIE AeiiCTBUSA

ba3oBrble 1oruyeckue 1eicTBUA:

BBISIBJISIT M XAPAKTEPU30BATh CYILIECTBEHHBIC NPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOUICHHA MEXAY MOHATUSAMH, (HOPMYJIHpPOBATH
OIpEACTEHUS MOHATHI, YCTAHABIMBATH CYLICCTBEHHBIN NMPU3HAK KJIacCU(PUKaLMK,
OCHOBaHUS 17151 000OUICHHS U CPAaBHEHMSI, KPUTEPUU TPOBOAMMOI0 aHAJIN3A,

BOCIIpUHUMATh,  (OPMYJIMPOBAaTH W NPEOOPa3OBBIBATH  CYXKICHMS:
YTBEPAUTENBHBIE U OTPULIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCITOBHBIC,

BBISIBJIITh MATEMATUYECKUE 3AKOHOMEPHOCTH, B3aUMOCBS3H U NTPOTUBOPEUHS
B (pakTax, JAHHBIX, HAOJIOJCHUSX M YTBEPXKICHUSX, MPEAJaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHH,

JIENaTh BBIBOABI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JIEAYKTUBHBIX M
MHAYKTHUBHBIX YMO3AKIIFOUECHUH, YMO3AKIIFOUEHUH 110 QaHAJIOTHH,

NPOBOAUTE CAMOCTOSITENIBHO TOKA3aTENBCTBA MATEMATUYECKUX YTBEPXKIACHUM
(MpsIMbIE M OT MPOTUBHOTIO), BEICTPAUBaTh apryMEHTALMIO, TPUBOIUTh NPUMEPHI U
KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBI,

BbIOMpaTh CNOCOO pelieHus y4yeOHOM 3agayd  (CpaBHMBATh HECKOJIBKO
BApPUAHTOB PEUICHHUSI, BEIOMpPATh HAUOOJIEE MOAXOALIMI ¢ YUETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPDUTEPHUEB).

ba3oBbie Hcciie10BaTeIbCKHE IeHCTBHS:



UCMOJIb30BaTh BOMPOCHl KaK HCCIIEN0BATEIbCKUIT MHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (DUKCHUPYIOIIME  MPOTUBOPEUME,  NPOOJIEMY,
yCTaHABIMBATh MCKOMOE M JaHHOE, (HhOPMUpOBATH TMIOTE3Y, apryMEHTHPOBATh
CBOIO MO3ULIMI0, MHEHUE,

NPOBOJUTH CAMOCTOSITENIBHO CIUIAHMPOBAHHBIN 3KCIEPUMEHT, UCCIIEA0BAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEMATUUYECKOTO OOBEKTA, SIBJICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEKIYy OOBEKTAMHU, IBIEHUSMHU, TPOLIECCAMM;

CaMOCTOSATEIbHO (OPMYJIMPOBATh OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaM
NPOBEAEHHOIO  HAONIOICHUS, HUCCIICOOBAHMS, OLUEHUBAaTh  JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOIOB U 0OOOIIICHUIA;

IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE NPOLECCA, A TAaKXKE BbIIBUIAThH
NPEANOO0KEHHUS O €0 PA3BUTUH B HOBBIX YCIIOBUSIX.

PaGora ¢ ungopmanmeii:

BBISIBJIATh A€(UUMTHI UHPOPMALIMK, JAHHBIX, HEOOXOAMMBIX il OTBETA Ha
BOIPOC U U1l PELLICHUS 33/1a4H;

BbIOMpaTh MH(HOPMALIMIO U3 UCTOUHUKOB PA3JIMYHBIX THUIOB, AHAJTM3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALMIO PA3TUYHBIX BUJOB U HOpM
NPEICTABIICHUS,

CTPYKTYPUPOBATh MH(OPMALMIO, NPEACTaBIATh €€ B pPa3Iu4HbIX (popmax,
WITIOCTPUPOBATH TPAPUUECKH,

OLICHUBATh HaEKHOCTh UH(pOpMaLUH no CaMOCTOSITENILHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE NelCTBHSA

O01enne:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYACHUS B COOTBETCTBHH C YCIOBHSIMH U
LEJIIMUA OOLIEHHUS, ICHO, TOYHO, TPAMOTHO BbIPAXaTh CBOK TOUKY 3PEHUS B YCTHBIX
U THACBMEHHBIX TEKCTaX, JaBarTh I[OSACHEHUS 0O XOAYy PpEUIeHUs 3a1ayu,
KOMMEHTHPOBATH IMOJIYYEHHBIH pE3yJbTar,

B X0JI¢ OOCY>KIEHMS 3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKIAEMOW TEMBI,
npoOJieMbl, pelIacMOM 3a/Jayd, BBICKA3bIBaTh HWJCH, HALICJCHHBIE HAa TMOUCK
PELIEHUs, CONOCTABIATH CBOM CYXXIECHHUSA C CYKACHUSAMH JOPYrUX YYaCTHUKOB
auaiora, oOHapyXMBaTh PA3JIMUME M CXOACTBO MO3WMLMH, B KOPPEKTHOH (dopme
(OopMyIMPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHUS,

NPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4u, DKCIEPUMEHTA, UCCIEA0BaHuUS,
NPOEKTA, CAMOCTOSITENIbHO BbIOMpaTh (OpPMAT BBICTYMJIEHUS € Y4ETOM 3aaady
MPEe3EHTAIMU U OCOOCHHOCTEN ay AUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe YUeOHbIE NeliCTBUS
Camoopranusanusi:



COCTABJIATH IJIaH, aJIFOPUTM PELICHUS 3a/1a4y, BHIOMpATh CIOCOO PEUICHUS C
YUETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM UH(pOPMAIIUK.

CaMOKOHTPOJ/Ib, SMOIUOHAJILHBII HHTEJJIeKT:

BIaJCTh HABbIKAMU  TMO3HABATEJIBHON  peQIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCUCTBHIM M MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAACTh
crnoco0aMu  CaMOMPOBEPKU, CAMOKOHTPOJISI Mpollecca U pe3ysibTara PeIICHUS
MaTeMaTHYECKOM 3a/1a4H,

NPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUM 3a]a4H,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HalJICHHBIX OLIMOOK, BBISIBJIEHHBIX TPYHOCTEIH;

OLICHMBATh COOTBETCTBHUE PE3yJbTaTa IEIN U YCIOBUIM, OOBSCHSITh PUYUHBI
JOCTUXKECHUS WJIM HETOCTH)KEHHS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OILIUMOKY,
JlaBaTh OILICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

NOHUMATh U UCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M WHAUBUAYyaTbHOU
paboOThl MpH PELIEHUWU Y4YEOHBIX 3ajay, TMPUHUMATh LEJdb COBMECTHOH
JEATENBHOCTU, TUIAHUPOBATh OPraHU3alMil0 COBMECTHOH paldOThI, paclpencisiTh
BU/JIbI padOT, TOrOBAPUBATHCS, 00CYAATh MPOLIECC U PE3YyIbTaT padoThl, 0000UIaTh
MHEHUS HECKOJIbKHMX JIFOJCH,

y4acCTBOBAaTh B IPynmnoBbix Gopmax padoTel (0OCYkACHUs, OOMEH MHEHMIA,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIMOJHSATH CBOIO YaCTh padOTHI U KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YICHAMHU KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIaJa
B OOmUMA MOPOAYKT MO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM  YYACTHUKAMHU
B3aUMOJIEUCTBUAL.

INPEJMETHBIE PE3YJIBTATBI

K konny oOyueHus B 10 kuacce oOydyaroluiCs MTOJYYUT CJIEAYIOUIUE
NPEIMETHBIE PE3YJIbTaThl MO OTACIbHBIM TeMaM padoyeil mporpaMMbl YU4e€OHOTO
Kypca «Anredpa U Hayajla MaTEMaTUUECKOTO aHATTU3ay

Yucia 4 BBIYHCICHUS:

CBOOOJHO OMNEpPUPOBATh MOHATUSIMH. PAMOHAJILHOE YMCJIO, OECKOHEYHas
nepuoauyeckas JpoOb, MPOIEHTHI, HWPPALMOHATBLHOE YHUCIO, MHOXECTBA
PAUMOHAIBHBIX U ACHCTBUTEIBHBIX YACEN, MOAYJIb JIEUCTBUTEIILHOIO YUCIIA,

OPUMEHATh JpOOM M MPOUEHTHI JJIs PELICHUS NPUKIAIHBIX 3ajJa4d U3
Pa3JIMYHBIX OTPACIEN 3HAHUIA U PEAJIbHOM YKU3HMU,

NPUMEHSThH NPUOMKEHHBIE BIYUCIICHUS, TPaBUiIa OKPYTJIEHUS, TPUKUIKY U
OLICHKY pe3yJIbTara BEIYUCICHUI,



CBOOOJAHO ONEPUPOBATh TMOHSATUEM:. CTENEHb C LEJIbIM IOKA3aTeleM,
UCMOJIB30BaTh NOAXOAAULYI0 (OPMY 3aMUCH ACHCTBUTEIBHBIX YHCEN Ui PELICHUS
NPaKTUYECKUX 3aJ1a4 U NPEACTABICHUS TAHHBIX;

CBOOO/IHO ONEPUPOBATH MOHATUEM: apUPMETUUECKUNA KOPEHb HATYpPaTbHON
CTEIIEHH,

CBOOO/IHO OMEPUPOBATH MOHATUEM: CTENIECHD C PALIMOHAJIBHBIM M1OKA3aTENEM;

CBOOOJIHO ONEPUPOBATh MOHATHAMM. JIOTapU(PM UUCIa, JCCITUYHBIC U
HaTypaJibHBIE JIOrapu(MBbI;

CBOOO/JIHO ONEPUPOBATH MOHATUSMHU. CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YUCJIOBOI'O apryMEHTa,

ONEPUPOBATH MOHATUAMU. APKCUHYC, APKKOCUHYC U ApKTAHTE€HC YMCIIOBOIO
apryMeHra.

YpaBHeHUsS 1 HEpABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUSIMU: TOXKACCTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUSA-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSATh PA3JIMYHBIE METOJbl PELICHUS PAUMOHAIBHBIX M JIPOOHO-
pPALMOHAIBHBIX YPABHEHUN, NPUMEHATH METOX WHTEPBAIOB [ PELICHUS
HEPABEHCTB,

CBOOO/JHO OMEPUPOBATH MOHATHUSMHU. MHOTOWIEH OT OJHOH MEPEMEHHOI,
MHOTOUIEH € UEJBIMU KO3(PPULIMEHTaMU, KOPHU MHOTOWICHA, IPUMEHSTh ACTICHUE
MHOIOYJIEHA HA MHOIOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera s
peLIeHUs 3a1ayY;

CBOOO/JIHO ONEPUPOBATH TMOHSATUSMHU. CHUCTEMA JIMHEHHBIX YpPaBHEHUH,
MaTpulla, ONPENEIUTENIb MATpuupl 2 X 2 KU €ro TeOMETPUYECKUH CMBICT,
UCIOJIb30BaTh CBOMCTBA ONpEeAenuTens 2 X 2 JJis BBIYMCIICHHUS €r0 3HAYCHUS,
OPUMEHATL ONPENEIUTENN Ul PELIEHUsS CUCTEMBI JIMHEMHBIX YPaBHEHMIA,
MOJEJIIMPOBATH PEAIBHBIE CUTYALMH C IMIOMOLUBIO CUCTEMBI JIMHENHBIX YPaBHEHUIA,
UCCJIEN0BATh IMOCTPOCHHBIE MOJEIM € IOMOLIBI0 MAaTpUll U ONPEACITUTENEH,
UHTEPNPETUPOBATH MOJIYUYEHHBINA pE3yibTar,

UCMOJIb30BaTh CBOHCTBA JEHCTBMII € KOpPHSAMH Ui NIpeoOpa3oBaHUs
BBIPKCHUI,

BBITOJIHATH MPE0OPA30BAHUSI UUCIIOBBIX BBIPAKEHU, COACPAILMX CTEMNEHU C
paLMOHAIIBHBIM NIOKA3aTENEM;

UCMOJIb30BaTh CBOICTBa jgorapugmoB s npeoOpazoBaHus
Jorapu(p)MUUYECKUX BBIPAKECHMUIA,

CBOOO/IHO ONEPUPOBATH MOHSATUSIMHU. HUPPALMOHAIBHBIE, MOKA3aTE/bHbIE U
Jorapu(pmMUUECKUE YPABHEHUS, HAXOAUTh UX PELIEHHS C MOMOILBIO PABHOCHIIBHBIX
NEPEXOI0B UM OCYILECTBIIAS IPOBEPKY KOPHEIA;



INPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI AJisl TPpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJIHO ONEPUPOBATh MOHIATHEM: TPUTOHOMETPUUYECKOE YPaBHEHHUE,
NPUMEHATh  HEOOXOAMMBIE  (OPMYJBl Ui  PELIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHMIA,

MOJICIMPOBaTh PEAJIbHBIE CHTyalMM Ha S3bIKE aireOpbl, COCTaBIATh
BBIDQKCHMSI, YPABHEHMS, HEPABEHCTBA [0 YCJIOBUIO 3a7aud, HCCIIEI0BaTh
MOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHUEM ammapara areOpsl.

DYyHKUMH U rpapuKH:

CBOOO/IHO ONEPUPOBATh MOHATUIMHU: (PYHKLHMS, CIOCOOBI 3aaHust (PyHKUMH,
B3aUMHO OOpaTHble (QYHKUMHM, KOMMO3uLMs (yHKUuH, rpaduk QyHKUIMWY,
BBITOJIHSTH 3JIEMEHTAapHbIEC TPe0Opa3oBaHus rpaduKoB HyHKUIUH;

CBOOO/IHO OMNEPUPOBATh MOHATUSAMHU. OOJACTh ONPEICICHUS U MHOXKECTBO
3HAYEHW QPyHKUMHU, HYIH PYHKIMHA, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA,

CBOOO/JIHO OMNEpUPOBATh MOHATHSMMU: UYETHbIE M HEUETHBIE (PYHKLUH,
nepuoaAnYECKUe (PYHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKLMHU, MAKCUMYMBI U
MUHUMYMbI (yHKUUM, HAuOONbIIEE W HAUMEHbLUEE 3HayeHUEe (YHKIUU Ha
POMEXKYTKE;

CBOOO/IHO OMEPHPOBATh MOHATUSAMU. CTENECHHAS (PYHKLMS C HAaTypaJIbHBIM U
LEJIBIM NOKa3aresieM, rpagukK CTENEHHOW (YHKLMU C HATYPAIbHBIM M LEJIBIM
nokazaresieM, rpauk KOpHs n-Oil CTeneHu Kak (PyHKUMU OOpaTHOM CTENEHH C
HaTYPaJIbHBIM N0KA3aTeNeEM;

OMEpPUPOBaTh TOHATUSMU. JIMHEHHAs, KBaApaTU4Has U JIPOOHO-JIMHEHHAs
(YHKLMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHHE UX TPaPHUKOB,;

CBOOO/JIHO ONEPUPOBATh MOHATHSAMM: MOKAa3aTelbHass U Jiorapupmuyeckas
(YHKLMH, UX CBOWCTBA M TpaduKH, HUCMOJIB30BATh UX TpaQUKU Uil PELICHHUS
YPaBHEHUH,

CBOOO/JIHO OMNEPUPOBATH MOHATUSMHU. TPUTOHOMETPHUUYECKAS OKPY>KHOCTD,
OMpeAeeHNE TPUTOHOMETPHUECKUX (DYHKIIMI YMCIIOBOTO apryMEHTA,;

UCNOJIb30BaTh rpapuku (YyHKUMA A7 MCCIICIOBAaHUS MPOLECCOB U
3aBUCUMOCTEH NpPU PEUICHUM 3a7a4 U3 JPYTrux y4eOHBIX MPEAMETOB U pEaAJIbHOM
*KM3HU, BbIpXaTh (hOPMyJiaMU 3aBUCUMOCTH MEKY BEJTMYUHAMU,

Hayasia MaTeMaTH4eCKOro aHAJIN3a:

CBOOO/JIHO ONEPUPOBATH MOHATUSMHU: apuPMETHUECKAs U TEOMETPUYECKAS
nporpeccusi, 0ECKOHEUHO yObIBarOIasi FT€OMETPUYECKas MPOrpecCust, JIMHEHHBINA U
SKCMOHEHUUATIBHBINA POCT, (HOPMYJIA CIIOKHBIX MPOLIEHTOB, UMETh NPEACTABIEHUE O
KOHCTAHTE;

UCMOJIb30BaTh MPOTPECCUM JAJSl PELICHUS PEAbHBIX 3a1a4 TMPUKIAAHOIO
XapakTepa,



CBOOOAHO ONEPUPOBATH MOHATUIMHU: MOCIEA0BATENLHOCTD, CIOCOOBI 3aJaHHS
NOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE MOCJIEA0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKACHUS MATEMATMYeCKOro aHaiau3a Kak aHajusa
OCCKOHEYHO MAaJIbIX;

CBOOO/IHO ONEPUPOBATH MOHIATHIMU: HEMTPEPBIBHBIC ()YHKIMH, TOUKHU Pa3pbiBa
rpaduka pyHKUMHU, ACUMIITOTHI Tpaduka GyHKUMUY,

CBOOO/JIHO OMEPUPOBATh MOHATUEM: (YHKIMS, HEMPEPBIBHAS Ha OTPE3KE,
INPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKLIMIA ISl pELICHHUS 33124,

CBOOOJIHO ONEPUPOBATh TMOHATUSIMU. TEpBas M BTOpas MNPOU3BOIHBIC
(GyHKLIMHU, KacaTenbHast K TpaduKy QyHKLIMU,

BBIYUCIIATH NPOU3BOJHBIE CYMMBI, IIPOU3BEAEHHUS, YACTHOIO U KOMIIO3ULIUU
ABYX (DYHKIMH, 3HATh NPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKLIMIA;

UCMOJIb30BaTh TEOMETPUUECKU M (PU3MUYECKHUI CMBICT MPOU3BOJHON is
peLIeHus 3aaay.

MHoxecTBa U JIOTHKA:

CBOOOJIHO  OMEPUPOBaTh  MOHSATUSIMU.  MHOXKECTBO, OMNEpalud  Hax
MHOYKECTBAMMU;

UCII0JIB30BAaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Uil ONMCaHUs peajbHbIX
NPOLIECCOB U SIBJIEHUIA, TPH PELICHUH 3aJa4 U3 IPYTUX YUEOHBIX MPEIMETOB,;

CBOOOJIHO OMEPUPOBATh MOHATUSIMU. OINpPEACIEHUE, TEOPEMA, YPABHEHHE-
CJIEICTBUE, CBOMCTBO MAaTEMaTUYECKOr0 00OBEKTA, 10KA3aTEIbCTBO, PABHOCUIIBHBIE
YPaBHEHHUS U HEPABEHCTBA.

K konny oOyueHus B 11 kiacce oOydYarolMACS MOJYYUT CJIEAYIOLIUE
NPEIMETHBIE PE3YJIbTATHI MO OTACIBHBIM TeMaM pabodell MporpaMMbl y4eOHOrO
Kypca «Anredpa U Hayajla MaTEMaTUUECKOTO aHATTU3ay

Yuciia ¥ BBIYHCJICHHS:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU. HATYPATBHOE U LEJIOE YUCIIO, MHOYKECTBA
HATYPAJIBHBIX U LIEJIBIX YACEII, UCIIOIB30BATh MPU3HAKHK JEIUMOCTH LIENBIX YUCET,
HOJl u HOK HarypanbHBIX 4MCENl JJIs PELICHUS 3a4a4, NMPUMEHSATH aJrOpUTM
EBknuna;

CBOOOJIHO OMNEPUpPOBATh MOHATHEM OCTAaTKa MO MOAYJI), 3alKiChIBaTh
HATypaJIbHBIE YMCIIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CYUCIICHUS,

CBOOO/JIHO ONEPUPOBATh MOHATHAMM. KOMIUIEKCHOE YHCIIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YMCJA B aireOpandyeckoud M
TPUTOHOMETPUUECKOH (POpME, BBIMOJIHATE apU(PMETHUECKHE ONEpalli ¢ HUMHU U
M300pakaTb HA KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJHO ONEPUPOBATH MOHATUSMHU. UPPALMOHAIBHBIE, MOKA3aTEIbHBIC U
Jorapu(p)MUUECKUE HEPABEHCTBA, HAXOAUTh WX PELIEHUS €  TMOMOLIBIO
PaBHOCHUJIBHBIX IE€PEXOI0B;

OCYIIECTBISATH OTOOp KOPHEH MpHU PELICHUM TPUTOHOMETPUUECKOTO
ypaBHEHUS,

CBOOO/JIHO OMNEpPUPOBaTh MNOHITUEM TPUTOHOMETPHUUYECKOE HEPABEHCTRO,
NPUMEHATh  HEOOXOAMMBIE  (OPMYJBI Ui  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO ONEPUPOBATh MOHATUSIMU: CUCTEMA U COBOKYMHOCTh YPABHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYNMHOCTEN pAlMOHAJIBHBIX, UPPALMOHAIBHBIX, MTOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YPABHEHUI U HEPABEHCTB;

peuarp palOHAIbHEIE, UppaLMOHAIBHBIE, NOKAa3aTeJbHBIE,
jJorapupMUUECKUE M TPUTOHOMETPUUYECKHME YPAaBHEHUSI M HEPABEHCTBA,
coJeprKallie MOAYJIU U IapaMeTpsl;

IPUMEHSATH rpaduyYecKre METOIbI )i PELIEHUS] YPABHEHUI U HEPABEHCTB, a
TaKKE 337124 ¢ NapaMeTpaMHy;

MOJICIMPOBaTh PEAJIbHBIE CHUTyallMd Ha S3BIKE aireOpbl, COCTaBISATh
BBIPDOKEHUS, YPABHEHMsS, HEPABEHCTBA W HUX CHUCTEMBI [0 YCJIOBHUIO 3aJayM,
MCCIIEI0BAaTh TOCTPOEHHBIE MOJEIM C HCMOJIB30BAHMEM amnmapara anreOpsl,
UHTEPNPETUPOBATD MOJIYUYEHHBINA pe3yibTar.

DYHKUHMH U rpapuKH:

CTpOUTh TpaduKu KOMNO3MLMUA (YHKIMH C TMOMOIUBI0 3JIEMEHTAPHOTO
MCCJICOBAHUS U CBOMCTB KOMITIO3ULIMM ABYX (DYHKIIMIA,

CTPOMUTh F€OMETPUUYECKUE 00Pa3bl YypABHEHUI U HEPABEHCTB HA KOOPAMHATHOM
IUIOCKOCTH,

CBOOOJIHO OMEpPUPOBaTh MOHATUSMHU. TpadUKM TPUTOHOMETPUYECKHUX
INGINIVIZ

NPUMEHATh (YHKLMHU JJI8 MOJACIMPOBAHUS M HUCCICIOBAHUS PEATbHBIX
IPOLECCOB.

Havajia MaTeMaTH4eCKOro aHa/Iu3a:

UCMOJIb30BaTh MPOU3BOIHYIO Ui UCCIAEA0BAHUS (DYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBI,

HaXOJAUTh HAMOOJIbIIEE U HAUMEHBIIEE 3HAYEHUS! PYHKLIMKA HEMPEPBIBHON Ha
OTPE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO Ul HAXOXKICHUS HAWIY4dllero peELIeHUs B
NPUKIIAAHBIX, B TOM YHCJIE COLMATIbHO-OKOHOMUYECKHUX, 3aa4ax, 1JIs ONPeacIICHUsS
CKOPOCTH M YCKOPEHHUS IpoLiecca, 3a1aHHOro (pOpMyJIoi Win rpaguKoM;



CBOOOJAHO ONEPUPOBATH TMOHATUSAMHU. MEpBOOOpa3Hasi, ONpEeAcTEHHBINA
MHTErpaJl, HAXOIUTh MEPBOOOPA3HBIE HJIEMEHTAPHBIX (YHKUUH U BBIUYUCIATH
uHTerpai no popmyse Hetotona-JlelOHuna;

HAXOJMTH MIOUIAAU TUIOCKUX QUTYDP U OOBEMBI TENT ¢ TOMOLIBK) HHTETPANIa,;

UMETh MPEACTABICHUE O MATEMATUYECKOM MOJEIIMPOBAHUM HA MPUMEPE
coctapneHus M PepeHIaNbHbIX YPABHEHUH;

pelaTh NPUKJIAJHBIC 33Ja4d, B TOM YHCJE COLMAIbHO-3KOHOMHYECKOrO U
(pM3NUECKOro XapakTepa, CpeACTBAMU MATEMATUUECKOTO aHATU3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUJIACC
KosauuyecrBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB U TeM (undposnbie)
n/n NMporpamMmbl Bcero Konrpoabiibie | IMpakriteckite o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
MHOX€eCTBO N€HCTBUTENbHBIX YHCEIL.
) MHuorousnensl. PalioHanbHble ypaBHEHUS U 4 1
HepaBeHCTBA. CUCTEMbI TMHEHHBIX
ypaBHEHUH
5 ®yukuuu u rpaguku. Crenennas GyHKUUS C 12 1
LieJIbIM [TOKa3aTesnem
3 ApudmeTnueckuil KOpeHb N-0i CTENeHH. 15 )
HppauuoHanbHble ypaBHEHUS
4 [TokazatenpHas pynkuus. [TokasarenpHble 10 1
ypaBHEHHUs
5 Jlorapudmmueckast GyHKLUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 TpuroHomerpuyeckue BbIpaXXeHUs U 2 i
ypaBHEHHUs
7 ITocnenoBaTenbHOCTH U MPOTPECCUU 10 1
8 HenpepoiBHble PpyHkuuu. [Ipouszsonnas 20 1
9 [ToBTOpeHue, 0600IeHHe, CUCTEeMATH3aLIUs 5 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KNIACC

KoauuyecrBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB U TeM (undposnbie)
n/n NMpOrpaMmblI Bcero Konrpoabiibie | IMpakriteckite o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
i HccnenoBanue QyHKIMI ¢ MOMOLIBIO 7 i
NPOU3BOAHOMN
2 [TepBOOOpasHast U UHTErpa 12 1
3 ['paduku TPUroHOMETPHUECKUX (YHKLIMHA. 14 i
TpuroHomerpuyeckue HepaBeHCTBA
4 HppauuoHanbHble, OKa3aTelbHbIE U 24 i
JorapupmMHUecKHe HEPaBEHCTBA
KommnnekcHble uncna 10 1
6 HarypanbHbie u Lenbie ynucna 10 1
CucreMbl paliMOHaIbHBIX, UPPALIMOHABHBIX
7 MOKa3aTeNbHbIX U JJOrapupMHUUECKUX 12 1
ypaBHEHUH
8 3anauu ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001IeHHe, CUCTEeMATH3aLIUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




INOYPOUYHOE IVIAHUPOBAHUNE

10 KJIACC
KosauuyecrBo yacos DJIeKTPOHHbIE
Ne Hara uM¢pposbIe
Tema ypoka Kourpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHsI o0pa3oBarTejibHbIE
padoThI padoThI
pecypcsbl
1 MHOxecTBO, Onepaluu Hag 1
MHO>K€CTBAMH U UX CBOHCTBA 01.09.2025
2 uarpaMmel Ditnepa-BeHHa 1
Huarp P 03.09.2025
IIpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOIO arnmnapara AJjisi pelieHus 1
P P 05.09.2025
3aja4
PauyonanbHble ynciaa. OObIKHOBEHHBIE U
4 JIECATUYHbIE IPOOH, TPOLIEHTHI, 1
PODIL TP 05.09.2025
OeckOoHeYHbIe epuoAnUecKue Apodu
PauyonanbHbie ynciaa. OObIKHOBEHHBIE U
5 JIECATUYHbIE IPOOH, TPOLIEHTHI, 1
PODIL TP 08.09.2025
OeckOoHeYHbIe IepuoAnUecKue Apodu
6 [TpumeHeHue npoOeil U NPOLIEHTOB IS )
peLIeHus] PUKJIAIHBIX 3a1a4 10.09.2025
7 [TpumeHeHue npoOelt U NPOLIEHTOB ISt )
peLIeHus] PUKJIANHbIX 3a1a4 12.09.2025
g JleficTBUTEJIbHBIE YHCJIAa. PalliOHaJIbHbIE )
Y UppaLMOHaJIbHbIE YUCIIA 12.09.2025
9 ApudmeTnyeckue onepaumu ¢ 1
JeACTBUTENIbHBIMU YHCJIAMH 15.09.2025




10

Mopnynb neiCTBUTENBHOIO YUCIA U €r0
CBOMICTBA

17.09.2025

11

[TpuOnu>x€HHbIE BBIYMCIIEHHS], TPaBUIA
OKPYTJICHUS, IPUKHUKA U OLUEHKA
pe3yJbTaTa BbIUMCIECHUN

19.09.2025

12

OcCHOBHBIE METOAbI PEUHICHUA LEJBIX U
OpOOHO-paLIMOHAJIBHBIX YPABHEHUH U
HEPABEHCTB

19.09.2025

13

OcHOBHbBIE METOAbI PEIICHUA LEJBIX U
OpOOHO-pPaLIMOHAJIBHBIX YPABHEHUH U
HEPABEHCTB

22.09.2025

14

OcHOBHBIE METOAbI PEUHICHUA HEJBIX U
OpOOHO-pPaLIMOHAJIBHBIX YPABHEHUH U
HEPABEHCTB

24.09.2025

15

MHOrouieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOro4jieHa Ha MHOTOUJIEH C
octatkoM. Teopema besy

26.09.2025

16

MHOroujieHbl C LeJbIMU
ko3 dunmenramu. Teopema Buera

26.09.2025

17

Pewenue cucrteM JTUHENHHBIX YPaBHEHUN

29.09.2025

18

Pewenue cucreM NMMHENHBIX ypaBHEHUH

01.10.2025

19

Matpuua cucTeMbl IMHEHHBIX
ypaBHeHuH. Onpenenuresnb MaTpULb
2x2, ero reoMeTpU4ECKU CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HaYEHUs

03.10.2025




20

Onpenenurenb MaTpuLpl 2X2, ero
reOMEeTPUYECKUN CMBICI U CBOWCTBA,
BBIUHCJIEHUE €r0 3HAUYEHHUS]

03.10.2025

21

IIpumeHeHue onpenenurens Ans
pEeLIEeHHs CUCTEMBI IMHENHBIX YPaBHEHUN

06.10.2025

22

Pelienue npukaagHbIxX 3a4a4 C NOMOLIBIO
CHUCTEMBI JINHEHHBIX YPABHEHUH

08.10.2025

23

Pelenue npukaagHbIxX 3a4a4 ¢ NOMOLIBIO
CHUCTEMBI JINHEHHBbIX YPABHEHUN

10.10.2025

24

KouTposbhas pabota: "PanuoHanbHble
ypaBHEHHUs U HepaBeHcTBa. CHUcTEMBI
JUHEHHBbIX ypaBHEHUI"

10.10.2025

25

OyHKUMsI, CIOCOObI 3a0aHus PYHKLIMH.
B3aumMHo oOpaTHble GyHKUMH.
Komnozuuus GpyHkLuit

13.10.2025

26

I'padux pyHKLHH. DIEMEHTapHbIE
npeoOpazoBaHus rpa¢ukoB GpyHKLUI

15.10.2025

27

OO6nacTh onpeneaeHusi U MHOXXECTBO
3HaueHuHd QyHkuuu. Hynu yHkuumu.
[TpoMesxyTKH 3HaK NMOCTOSTHCTBA

17.10.2025

28

YéTHble U HeUéTHbIE (DYHKLIMU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

17.10.2025

29

MakcUMyMbl 1 MUHUMYMbI YHKLIMH.
Haubonbluee 1 HauMeHblilee 3HAYEHHE
(bYHKLHH Ha MPOMEXKYTKE

20.10.2025

30

JluneiiHasi, KBagpaTHUHas U APOOHO-
JIuHeHHast QyHKIMH

22.10.2025




DJIeMEHTapHOE UCCIENOBAHUE U

31 noctpoeHue rpagukoB 3TUX QYHKIUI 24.10.2025
1 DJIeMEHTapHOE UCCIEIOBAHUE U

noctpoeHue rpagukoB 3TUX QPYHKIUI 24.10.2025
13 Crenens C LesnbIM nokasareneM. bunom

HeroToHa 05.11.2025
34 Crenens C LeNbIM NOKaszareneM. bunom

HeroToHa 07.11.2025

CreneHHast QyHKLMS C HATYPAJIbHBIM U
35 :s:;zlnoxaunenem.EeCBOHCTBaH 07.11.2025
36 KonrtponbHas padora: "CreneHHas

¢dbyukuus. Eé cBoiictBa u rpagux” 10.11.2025
37 ApudmeTnyeckuil KOpeHb HaTypajIbHOM

CTEINEHU U €ro CBOICTBA 12.11.2025
13 ApudmeTnyeckuil KOpeHb HaTypajIbHOM

CTEINEHU U €ro CBOICTBA 14.11.2025
39 [IpeoOpa3oBaHUs YUCIOBBIX BbIPAKEHUH,

COZEpIKAIIUX CTEIEHU U KOPHHU 14.11.2025
40 [IpeoOpa3oBaHUs YUCIOBBIX BbIPAKEHUH,

COIEepIKalUX CTEIEHU U KOPHU 17.11.2025
41 [IpeoOpa3oBaHUs YUCIOBBIX BbIPAXKEHUH,

COZEepIKalUX CTEIEHU U KOPHU 19.11.2025

Uppauunonanbhbie ypaBHeHUs1. OCHOBHbBIE
42 METOAbI PELUIEHHS] UPPALMOHAJIbHbIX 21.11.2025

ypaBHEHUH




43

HppauuonanbHble ypaBHeHUs. OCHOBHbIE
METOAbI PECIICHNA UPPALTUOHAJIbHBIX
ypaBHEHUH

21.11.2025

44

HppauuonanbHble ypaBHeHUs. OCHOBHbIE
METOAbI PECIICHNA UPPALIUOHAJIbHBIX
ypaBHEHUH

24.11.2025

45

PaBHOCHIIBHBIE EPEXOMB] B PELIEHUH
UppaLMOHAIbHBIX YPABHEHHI

26.11.2025

46

PaBHOCHIIBHBIE EPEXOABI B PELIEHUH
UppaLMOHAIbHBIX YPABHEHHI

28.11.2025

47

PaBHOCHIIBHBIE EPEXOABI B PELIEHUU
UppaLMOHAIbHBIX YPABHEHHI

28.11.2025

48

PaBHOCHIIBHBIE EPEXOABI B PELIEHUH
UppaLMOHAJIbHBIX YPABHEHHI

01.12.2025

49

CroiicTBa 1 rpad Uk KOpHs N-0if CTENeHU
KaK YHKLMU OOpaTHOH CTENEeHH C
HaTypaJbHbIM [TOKa3aTeIeM

03.12.2025

50

CroiicTBa 1 rpad Uk KOpHs N-0if CTENEeHU
KaK (YHKLIMU OOpaTHOH CTENEeHH C
HaTypaJbHbIM [TOKa3aTesaeM

05.12.2025

51

KonrtponbHas padora: "CBoiicTsa U
rpaduk KOpHs n-O¥ CTENeHH.
HppauuoHanbHble ypaBHeHUs"

05.12.2025

52

CTeHeHb C paL[I/IOHa.IIbeIM IMokKas3aTeJieM
U e€ CBOICTBA

08.12.2025

53

CTeHeHb C paL[I/IOHa.IIbeIM [MoKas3aTeJieM
U €€ CBOICTBA

10.12.2025




CreneHsb palOHAJIbHbBIM MOKA3aTEJIEM

54

U e€ CBOMCTBa 12.12.2025
55 [TokazarenbHast GyHKUMS, €€ CBOICTBA U

rpaduk 12.12.2025
56 Hcnonb3oBanue rpaduka GyHKUMH AJIs

peLleHus1 ypaBHEHUH 15.12.2025
57 Hcnonb3oBanue rpaduka GyHKUMU AJIs

pelleHus1 ypaBHEHUH 17.12.2025

ITokazarenbHble ypaBHeHUs1. OCHOBHbIE
58

METO/1bl p?meﬂm MOKa3aTelbHbIX 19.12.2025

ypaBHEHUH

ITokazarenbHble ypaBHeHUs1. OCHOBHbIE
59

METO/1bl p?meﬂm NOKa3aTebHbIX 19.12.2025

ypaBHEHUH

ITokazarenbHble ypaBHeHUs1. OCHOBHbIE
60

METO/1bl p?meﬂm MOKa3aTeIbHbIX 99 12,2025

ypaBHEHUH
61 KonrtponbHas padora: "Iloka3arenbHas

¢byukuus. [TokasarenbHble ypaBHEeHUS" 24.12.2025
62 Jlorapu¢gm umncna. Cpoiictea norapudma 26.12.2025
63 JI : i

orapudm uucia. CpoiicTea jnorapupma 26.12.2025
64 JI : i
orapudm uucia. CeoiicTea norapupma 20.12.2025

65 JlecATHYHBIE U HATYpaJIbHbIE JOrapudmsl

09.01.2026




66 JlecATHYHBIE U HATYpaJIbHbIE JOrapudmsl 09.01.2026
67 [IpeoOpa3oBaHue BbIpaXKEHHI,

COIEP>KALIMX JIOrapU( MBI 12.01.2026
68 [IpeoOpa3oBaHue BbIpaXKEHHI,

COZIEP KALIMX JIOrapU( MBI 14.01.2026
69 [IpeoOpa3oBaHue BbIpaXKEHHI,

COZIEP KALIMX JIOrapU( MBI 16.01.2026
70 Jlorapudmuueckast GyHkLUMsI, €€ CBOCTBA

1 rpaduk 16.01.2026
- Jlorapudmuueckast GyHKLMsI, €€ CBOCTBa

1 rpaduk 19.01.2026
7 Hcnonb3oBanue rpadpuka GyHKUMU AJIs

peLieHus1 ypaBHEHUH 21.01.2026
7 Hcnonb3oBanue rpadpuka GyHKUMU AJIs

peLieHus1 ypaBHEHUH 23.01.2026

Jlorapudmuueckrie ypaBHEHMsI.
74 OcHOBHbIE METOABI PELIEHUS

norapmbmnqecxix }I/)pame{elmﬁ 23.01.2026

Jlorapudmuueckrie ypaBHEHMsI.
75 OcHOBHbIE METOABI PELUEHHS

norapmbmnqecxix }I/)pame{elmﬁ 26.01.2026

Jlorapudmuueckrie ypaBHEHMsI.
76 OcHOBHbIE METOABI PELIEHUS

norapmbmnqecxix }I/)pame{elmﬁ 28.01.2026
7 PaBHOCHUJIbHBIE NTEPEXObI B PEIIEHHH

JorapupMUYECKUX YPaBHEHUIA 30.01.2026




PaBHOCHIIBHBIE EPEXOABI B PELIEHUH

8 JorapupMUYECKUX YPaBHEHUIA 30.01.2026

KonrtponbHas padora:
79 "Jlorapudpmuyeckas GyHKUHUS.

Horapiq)qlzmqecme y?)ZBH:Hm" 02.02.2026
20 CuHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC

YUCJIOBOTO apTyMEHTa 04.02.2026
81 CuHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC

YUCJIOBOTO apTyMEHTa 06.02.2026
82 APKCHUHYC, apKKOCHHYC U aPKTaHT€HC

YUCJIOBOTO apTyMEHTa 06.02.2026
%3 APKCHUHYC, apKKOCHHYC U aPKTaHT€HC

YUCJIOBOTO apTyMEHTa 09.02.2026

TpuroHomeTpuueckast OKpyKHOCTb,
84 onpeaeseHue TPUroHOMETPUIECKUX

(byll)ﬂcnunﬁ qncnSBoro aprl\IjIeHTa 11022026

TpuroHomerpuueckast OKpPy»KHOCTb,
85 onpeaeseHue TPUrOHOMETPUUYECKHUX

(byll)ﬂcnunﬁ qncnSBoro aprl\IjIeHTa 13022026
%6 OCHOBHbIE TPUTOHOMETPUUYECKHE

bopMy bl 13.02.2026
87 OCHOBHbIE TPUTOHOMETPUUYECKHE

bopMy bl 16.02.2026
28 OCHOBHbIE TPUTOHOMETPUUYECKHE

bopMy bl 18.02.2026
29 OCHOBHbIE TPUTOHOMETPUUYECKHE

bopMy bl 20.02.2026




[IpeoOpazoBaHUe TPUTOHOMETPUUECKUX

20 BBIPA)KEHUH 20.02.2026
ol [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX

BBIPA)KEHUH 25.02.2026
9 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX

BBIPA)KEHUH 27.02.2026
93 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX

BBIPA>KEHUH 27.02.2026
04 Pelenyie TpUroHOMETPUUECKUX

ypaBHEHUH 02.03.2026
05 Pelenyie TpUroHOMETPUUECKUX

ypaBHEHUH 04.03.2026
96 Pelienrie TpUroHOMETPUUECKUX

ypaBHEHUH 06.03.2026
97 Pelienrie TpUroHOMETPUUECKUX

ypaBHEHUH 06.03.2026
08 Pelenyie TpUroHOMETPUUECKUX

ypaBHEHUH 09.03.2026
99 Pelenyie TpUroHOMETpUUECKUX

ypaBHEHUH 11.03.2026
100 Pelenyie TpUroHOMETPUUECKUX

ypaBHEHUH 13.03.2026

KonrtponbHas padora:
101 "TpuroHomeTpuyeckue BbIpaXKeHUs U

TpII/:FOHOMeTpIr/:‘{eCKI/Ie ypaBI:{eHm" 13.03.2026

[TocnenoBaTeIbHOCTH, CIIOCOOBI 3a1aHUS
102 Nocae10BaTeNIbHOCTEN. MeTon

16.03.2026

MaTeMaTHYeCKOMH 150201074(9005051




MOHOTOHHBIE U OrpaHUY€HHBIC

103 g:szsizzize;z:;m. Uctopus ananuza 18.03.2026
104 ApucdmeTrnyeckast mporpeccus £0.03.2026
105 I'eomerpuueckas nporpeccus 20.03.2026
106 beckoHeuHOo yObIBaro1Iast

reoMeTpUYecKast Nporpeccus 23.03.2026
107 Cymma OeckOHeuHO yObIBaroLIei

reOMETPUUECKON MPOrpecCuu 25.03.2026
108 JIMHENHBIN U 3KCIOHEHMAbHbINA POCT.

Uucno e. PopMyia CIOXKHBIX TPOLEHTOB 27.03.2026
109 JIMHENHBIN U 3KCIOHEHMAbHbINA POCT.

Uucno e. PopMya CIOXKHBIX TPOLEHTOB 27.03.2026

Hcnonp3oBanue nporpeccuu s
110 peLieHus peajbHbIX 3a1a4 MPUKJIAJHOIO 06.04.2026

Xapaktepa
11 KouTposbhas pabdoTa:

"TlocnenoBaTeabHOCTH U porpeccuu” 08.04.2026
112 HenpepbiBHble QYHKLIMK U UX CBOICTBA 10.04.2026
113 Touka pa3pbiBa. ACUMNTOTHI rpad UKOB

byHKUMH 10.04.2026
114 CroiicTBa QyHKLHMH HEMPEPBIBHBIX HA

OTpE3KE 13.04.2026
115 CroiicTBa QyHKLHMH HENPEPhIBHBIX HA

OTpE3KE 15.04.2026




116

Merton HUHTEPBAJIOB AJIA PECHICHUA

HEPABEHCTB 17.04.2026
117 Meton UHTEpBaIOB AJIs1 peLIEHUs

HEPABEHCTB 17.04.2026
118 Meton UHTEpBaIOB AJIs1 peLIEHUs

HEPABEHCTB 20.04.2026
119 IIpuMeHeHHe CBONCTB HeNPEPbIBHBIX

(bYHKUMH A5 perueHust 3ana4 22.04.2026
120 IIpuMeHeHne CBONCTB HENPEPbIBHBIX

GbyHKUMH [0 pelueHust 3ana4 24.04.2026
121 [lepBasi u BTOpast Npon3BOAHbIE GYHKLIUU 24.04.2026
122 OrnpeneneHue, reOMETPUUECKUIA CMBIC]T

NPOU3BOIHOMU 27.04.2026
123 Onpenenenue, GU3UMUECKUNA CMBICT

NPOU3BOHOMU 29.04.2026
124 VYpaBHeHHE KacaTeabHOH K rpaduky

byHKUMH 04.05.2026
125 VYpaBHeHHE KacaTeabHOH K rpaduky

byHKUMH 06.05.2026
126 [Tpou3BonHbIE 3J1IEMEHTAPHBIX HYHKLMH 08.05.2026
127 [Tpou3BonHbIE 3J1IEMEHTAPHBIX (QYHKLMH 08.05.2026
128 IIpon3BonHast CyMMbl, MPOU3BENEHHUS,

YaCTHOTO M KOMITO3ULIUU (DYHKIIHUIA 11.05.2026
129 IIpon3BongHast CyMMbl, MPOU3BENEHHUS,

YaCTHOTO M KOMITO3ULIUU (DYHKIIHUIA 13.05.2026




130 [Ipou3BoaHasi CyMMbI, MPOU3BENEHUS, 1

YaCTHOTO M KOMITO3ULIMU (PYHKIIHUIT 15.05.2026
131 Konrponbnas padora: "[IpousBonHas 1 1 15.05.2026
132 [ToBTOpeHue, 06001eHuE, i

cucTeMaTu3auus 3HaHuii: "Y paBHeHus" 18.05.2026
133 [ToBTOpeHue, 06001eHuE, i

cucreMaTu3anus 3HaHuit: "Oynkuun" 20.05.2026
134 HTorosasi KOHTpOJbHAsA paboTa 1 1 2 05.2026
135 HTorosasi KOHTpOJbHAsA paboTa 1 1 2 05.2026
136 [ToBTOpeHue, 060b1IeHuE, i

CHUCTeMAaTU3aLHUsl 3HAHUM 25.05.2026

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

136

10




11 KNIACC

KoauuyecrBo yacos DJIeKTPOHHbIE
Ne Hara uM¢pposbIe
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHs o0pa3oBarTejibHbIE
padoThI padoThI
pecypcsbl
1 MHOx€eCTBO, Onepaluu Hag 1
MHO>K€CTBAMH U UX CBOHCTBA 01.09.2025
2 uarpaMmel Jitnepa-BeHHa 1
Huarp P 03.09.2025
IIpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOIO annapara AJjisi pelieHus 1
P P 05.09.2025
3aja4
PauyonanbHble ynciaa. OObIKHOBEHHBIE U
4 JIECATUYHbIE IPOOH, IPOLIEHTHI, 1
PODIL TP 05.09.2025
OeckoHeYHbIe mepuoAnUecKue Apodu
PauyonanbHbie ynciaa. OObIKHOBEHHBIE U
5 JIECATUYHbIE IPOOH, TPOLIEHTHI, 1
PODIL TP 08.09.2025
OeckOoHeYHbIe epuoAnUecKue Apodu
6 [TpumeHeHue npoOeit U NPOLIEHTOB IS )
peLIeHus] IPUKJIANHbIX 3a1a4 10.09.2025
7 [TpumeHeHue npoOeit U NPOLIEHTOB IS 1
peLIeHusl PUKJIaNHbIX 3a1a4 12.09.2025
g JlericTBUTEJIbHBIE YHCJIAa. PalliOHaIbHbIE )
Y UppaLMOHaJIbHbIE YUCIIA 12.09.2025
9 ApudmeTnyeckue onepaumu ¢ 1
JNeACTBUTENIbHBIMU YHCJIAMH 15.09.2025




10

Mopnynp AeiCTBUTEIBPHOIO YUCIIA U €r0
CBOMCTBA

17.09.2025

11

[TpuOnu>x€HHbIE BBIYMCIIEHHS], TPaBUIA
OKPYTJICHUS, IPUKHUKA U OLUEHKA
pe3yJbpTaTa BbIUMCIECHUN

19.09.2025

12

OcCHOBHBIE METOAbI PEIICHUA LEJBIX U
OpOOHO-pPaLIMOHAJIBHBIX YPABHEHUH U
HEPABEHCTB

19.09.2025

13

OcHOBHbBIE METOAbI PEIICHUA HEJBIX U
OpOOHO-pPaLIMOHAJIBHBIX YPABHEHUH U
HEPABEHCTB

22.09.2025

14

OcHOBHBIE METOAbI PEIICHUA HEJBIX U
OpOOHO-pPaLIMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

24.09.2025

15

MHOrouieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOro4jieHa Ha MHOTOUJIEH C
octatkoM. Teopema besy

26.09.2025

16

MHOroujieHbl C LeJbIMU
ko3 dunmenramu. Teopema Buera

26.09.2025

17

Pewenue cucrteM JTMHENHHBIX YPaBHEHUN

29.09.2025

18

Pelienue cucteM JTUHENHHBIX YPaBHEHUN

01.10.2025

19

Matpuua cucTemMbl IMHEHHBIX
ypaBHeHuH. Onpenenuresnb MaTpULb
2x2, ero reoMeTpU4EeCKUi CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HaYEHUs

03.10.2025




20

Onpenenurenb MaTpuLpl 2X2, ero
reOMEeTPUYECKUN CMBIC] U CBOWCTBA,
BBIUHCJIEHUE €r0 3HAUYEHHUS]

03.10.2025

21

IIpumeHeHue onpenenurens Ans
pELIEeHHs CUCTEMBI IMHENHBIX YPaBHEHUN

06.10.2025

22

Pelienue npukaagHbIxX 3a4a4d ¢ NIOMOLIBIO
CHUCTEMBI JINHEHHBIX YPABHEHUN

08.10.2025

23

Pelienne npukaagHbIxX 3a4a4 C NOMOLIBIO
CHUCTEMBI JINHEHHBIX YPABHEHUMN

10.10.2025

24

KouTposbhas pabota: "PanuoHanbHble
ypaBHEHHUs U HepaBeHcTBa. CHUcTEMBI
JUHEHHBbIX ypaBHEHUI"

10.10.2025

25

OyHKUMsI, CIOCOObI 3a0aHus PYHKLIMH.
B3aumMHo oOpaTHble GyHKUMH.
Komnozuuus GpyHkLuit

13.10.2025

26

I'padux pyHKLHH. DIEMEHTapHbIE
npeoOpazoBaHus rpa¢ukoB GpyHKLUI

15.10.2025

27

OO6nacTh onpeneaeHusi U MHOXKECTBO
3HaueHuHd QyHkuuu. Hynu yHkuumu.
[TpoMesxyTKH 3HaK NMOCTOSTHCTBA

17.10.2025

28

YéTHble U HeUéTHbIE (DYHKLIMU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

17.10.2025

29

MakcUMyMbl 1 MUHUMYMbI YHKLIMH.
Haubonplee 1 HauMeHbllee 3HAYEHHE
(bYHKLHH Ha MPOMEXKYTKE

20.10.2025

30

JluneiiHasi, KBagpaTHUHas U APOOHO-
JIUHEeHHast QyHKIMH

22.10.2025




DJIeMEHTapHOE UCCIENOBAHUE U

31 noctpoeHue rpagukoB 3TUX QPYHKIUI 24.10.2025
1 DJIeMEHTapHOE UCCIEIOBAHUE U

nocTpoeHue rpadukoB 3TUX PYHKIUI 24.10.2025
13 Crenens C LesnbIM nokasareneM. bunom

HeroToHa 05.11.2025
34 Crenens C LeNbIM NOKaszareneM. bunom

HeroToHa 07.11.2025

CreneHHast QyHKLMS C HATYPAJIbHBIM U
35 :s:;zlnoxaunenem.EeCBOHCTBaH 07.11.2025
36 KonrtponbHas padora: "CreneHHas

¢dbyukuus. Eé cBoiictBa u rpagux” 10.11.2025
37 ApudmeTnyeckuil KOpeHb HaTypajIbHOM

CTEINEHU U €ro CBOICTBA 12.11.2025
13 ApudmeTnyeckuil KOpeHb HaTypajIbHOM

CTEINEHU U €ro CBOICTBA 14.11.2025
39 [IpeoOpa3oBaHUs YUCIOBBIX BbIPAKEHUH,

COIEepIKalIUX CTEIEHU U KOPHU 14.11.2025
40 [IpeoOpa3oBaHUs YUCIOBBIX BbIPAKEHUH,

COIEepIKalIUX CTENEHU U KOPHHU 17.11.2025
41 [IpeoOpa3oBaHUs YUCIOBBIX BbIPAKEHUH,

COIEepIKalIUX CTEIEHU U KOPHU 19.11.2025

Uppauunonanbhbie ypaBHeHUs1. OCHOBHbBIE
42 METOAbI PELUIEHHS] UPPALMOHAJIbHbIX 21.11.2025

ypaBHEHUH




43

HppauuonanbHble ypaBHeHUs. OCHOBHbIE
METOAbI PECIICHNA UPPALTUOHAJIbHBIX
ypaBHEHUH

21.11.2025

44

HppauuonanbHble ypaBHeHUs. OCHOBHbIE
METOAbI PECIICHNA UPPALIUOHAJIbHBIX
ypaBHEHUH

24.11.2025

45

PaBHOCHIIBHBIE EPEXOABI B PELIEHUU
UppaLMOHAIbHBIX YPABHEHHI

26.11.2025

46

PaBHOCHIIBHBIE EPEXOABI B PELIEHUH
UppaLMOHAIbHBIX YPABHEHHI

28.11.2025

47

PaBHOCHIIBHBIE EPEXOB] B PELIEHUHN
UppaLMOHAIbHBIX YPABHEHHI

28.11.2025

48

PaBHOCHIIBHBIE EPEXOABI B PELIEHUH
UppaLMOHAJIbHBIX YPABHEHHI

01.12.2025

49

CroiicTBa 1 rpad Uk KOpHs N-0if CTENeHU
KaK YHKLMU OOpaTHOH CTENEeHH C
HaTypaJbHbIM [TOKa3aTeIeM

03.12.2025

50

CroiicTBa 1 rpad Uk KOpHs N-0if CTENEeHU
KaK (YHKLIMU OOpaTHOH CTENEeHH C
HaTypaJbHbIM [TOKa3aTesaeM

05.12.2025

51

KonrtponbHas padora: "CBoiicTsa U
rpaduk KOpHs n-O¥ CTENeHH.
HppauuoHanbHble ypaBHeHUs"

05.12.2025

52

CTeHeHb C paL[I/IOHa.IIbeIM IMOoKa3aTeJjeM
U e€ CBOICTBA

08.12.2025

53

CTeHeHb C paL[I/IOHa.IIbeIM [MoKas3aTeJieM
U €€ CBOICTBA

10.12.2025




CreneHsb palOHAJIbHbBIM MOKA3aTEJIEM

54

U e€ CBONCTBa 12.12.2025
55 [Toka3zarenbHast GyHKUMS, €€ CBOICTBA U

rpaduk 12.12.2025
56 Hcnonb3oBanue rpaduka GyHKUMH AJIs

peLleHus1 ypaBHEHUH 15.12.2025
57 Hcnonb3oBanue rpaduka GyHKUMH AJIs

peLleHus1 ypaBHEHUH 17.12.2025

ITokazarenbHble ypaBHeHUs1. OCHOBHbIE
58

METO/1bl p?meﬂm MOKa3aTelbHbIX 19.12.2025

ypaBHEHUH

ITokazarenbHble ypaBHeHUs1. OCHOBHbIE
59

METO/1bl p?meﬂm MOKa3aTebHbIX 19.12.2025

ypaBHEHUH

ITokazarenbHble ypaBHeHUs1. OCHOBHbIE
60

METO/1bl p?meﬂm MOKa3aTelbHbIX 9 12,2025

ypaBHEHUH
61 KonrtponbHas padora: "Iloka3arenbHas

¢byukuus. [TokasarenbHble ypaBHeHUs" 24.12.2025
62 Jlorapu¢m umncna. Cpoiictsa norapudma 26.12.2025
63 JI : i

orapudm uucia. CpoiicTea norapupma 26.12.2025
64 JI : i
orapudm uucia. CpoiicTea norapupma 20.12.2025

65 JlecATHYHBIE U HATYpaJIbHbIE JOrapuQMbl

09.01.2026




66 JlecATHYHBIE U HATYpaJIbHbIE JOrapudmsl 09.01.2026
67 [IpeoOpa3oBaHue BbIpaXKEHHI,

COIEP>KALIMX JIOrapU( MBI 12.01.2026
68 [IpeoOpa3oBaHue BbIpaXKEHHI,

COIIEP KALIMX JIOrapU(MbI 14.01.2026
69 [IpeoOpa3oBaHue BbIpaXKEHHI,

COZIEP KALIMX JIOrapU(MbI 16.01.2026
70 Jlorapudmuueckas GyHkuUMsI, €€ CBOCTBa

1 rpaduk 16.01.2026
- Jlorapudmuueckas GyHkuMs, €€ cBOCTBa

1 rpaduk 19.01.2026
7 Hcnonb3oBanue rpaduka GyHKUMU AJIs

peLieHus1 ypaBHEHUH 21.01.2026
7 Hcnonb3oBanue rpaduka GyHKUMU AJIs

peLieHus1 ypaBHEHUH 23.01.2026

Jlorapudmuueckrie ypaBHEHMsI.
74 OcHOBHbIE METOABI PELIEHHS

norapmbmnqecxix }I/)pame{elmﬁ 23.01.2026

Jlorapudmuueckrie ypaBHEHMsI.
75 OcHOBHbIE METOABI PELIEHHS

norapmbmnqecxix }I/)pame{elmﬁ 26.01.2026

Jlorapudmuueckrie ypaBHEHMsI.
76 OcHOBHbIE METOAbI PELIEHUS

norapmbmnqecxix }I/)pame{elmﬁ 28.01.2026
7 PaBHOCHUJIbHBIE NTEPEXObI B PEIIEHHH

JorapupMUYECKUX YPaBHEHUIA 30.01.2026




PaBHOCHIIBHBIE EPEXOB] B PELIEHUHN

78 JorapupMUYECKUX YPaBHEHUIA 30.01.2026

KonrtponbHas padora:
79 "Jlorapudpmuueckas pyHKUHUS.

Horapiq)qlzmqecme y?)ZBH:HI/ISI" 02.02.2026
20 CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC

YUCJIOBOTO apTyMEHTa 04.02.2026
81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

YUCJIOBOTO apTyMEHTa 06.02.2026
82 APKCHUHYC, aDKKOCHHYC U aPKTaHT€HC

YUCJIOBOTO apTyMEHTa 06.02.2026
23 APKCHUHYC, aDKKOCHHYC U aPKTaHT€HC

YUCJIOBOTO apTyMEHTa 09.02.2026

TpuroHomeTpuueckast OKpyKHOCTb,
84 onpeaeseHue TPUroHOMETPUUYECKUX

(byll)ﬂcnunﬁ qncnSBoro aprl\IjIeHTa 11022026

TpuroHomerpuueckast OKpyKHOCTb,
85 onpeaeeHue TPUroHOMETPUIECKUX

(byll)ﬂcnunﬁ qncnSBoro aprl\IjIeHTa 13022026
%6 OCHOBHbIE TPUTOHOMETPUUYECKHE

bopMy bl 13.02.2026
87 OCHOBHbIE TPUTOHOMETPUUYECKHE

bopMy bl 16.02.2026
28 OCHOBHbBIE TPUTOHOMETPUUYECKHE

bopMy bl 18.02.2026
29 OCHOBHbIE TPUTOHOMETPUUYECKHE

bopMy bl 20.02.2026




[IpeoOpazoBaHUe TPUTOHOMETPUUECKUX

20 BBIPA)KEHUH 20.02.2026
ol [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX

BBIPA)KEHUH 25.02.2026
9 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX

BBIPA)KEHUH 27.02.2026
93 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX

BBIPA>KEHUH 27.02.2026
04 Pelenyie TpUroHOMETPUUECKUX

ypaBHEHUH 02.03.2026
05 Pelenyie TpUroHOMETPUUECKUX

ypaBHEHUH 04.03.2026
96 Pelienrie TpUroHOMETPUUECKUX

ypaBHEHUH 06.03.2026
97 Pelienrie TpUroHOMETPUUECKUX

ypaBHEHUH 06.03.2026
08 Pelenyie TpUroHOMETPUUECKUX

ypaBHEHUH 09.03.2026
99 Pelenyie TpUroHOMETpUUECKUX

ypaBHEHUH 11.03.2026
100 Pelenyie TpUroHOMETPUUECKUX

ypaBHEHUH 13.03.2026

KonrtponbHas padora:
101 "TpuroHomeTpuyeckue BbIpaXKeHUs U

TpII/:FOHOMeTpIr/:‘{eCKI/Ie ypaBI:{eHm" 13.03.2026

[TocnenoBaTeIbHOCTH, CIIOCOOBI 3a1aHUS
102 Nocae10BaTeNIbHOCTEN. MeTon

16.03.2026

MaTeMaTHYeCKOMH 150201074(9005051




MOHOTOHHBIE U OrpaHUY€HHBIC

103 g:szsizzize;z:;m. Uctopus ananuza 18.03.2026
104 ApucdmeTrnyeckast mporpeccus £0.03.2026
105 I'eomerpuyeckas nporpeccus 20.03.2026
106 beckoHeuHOo yObIBaro1Iast

reoMeTpUYecKast Nporpeccus 23.03.2026
107 Cymma OeckOHeuHO yObIBaroLIei

reOMETPUUECKON MPOrpecCuu 25.03.2026
108 JIMHENHBIN U 3KCIOHEHMAbHbINA POCT.

Uucno e. PopMyia CIOXKHBIX TPOLEHTOB 27.03.2026
109 JIMHENHBIN U 3KCIOHEHMAJbHbINA POCT.

Uucno e. PopMyia CIOXKHBIX TPOLEHTOB 27.03.2026

Hcnonp3oBanue nporpeccuu s
110 peLieHus peajbHbIX 3a1a4 MPUKJIAJHOIO 06.04.2026

XapakTepa
11 KoHTposbhas pabdoTa:

"TlocnenoBaTeapHOCTH U porpeccuu” 08.04.2026
112 HenpepbiBHblE QYHKLIMU U UX CBOICTBA 10.04.2026
113 Touka pa3pbiBa. ACUMNTOTHI rpad UKOB

byHKUMH 10.04.2026
114 CroiicTBa QyHKLMH HENMPEPBIBHBIX HA

OTpE3KE 13.04.2026
115 CroiicTBa QyHKLMH HENPEPhIBHBIX HA

OTpE3KE 15.04.2026




116

Merton HUHTEPBAJIOB AJIA PECHICHUA

HEPABEHCTB 17.04.2026
117 Meton UHTEpBaIOB AJIs1 peLIEHUs

HEPABEHCTB 17.04.2026
118 Meton UHTEpBaIOB AJIs1 peLIEHUs

HEPABEHCTB 20.04.2026
119 IIpuMeHeHHe CBONCTB HeNPEPbIBHBIX

(bYHKUMH A5 perueHust 3ana4 22.04.2026
120 IIpuMeHeHHe CBONCTB HENPEPbIBHBIX

GbyHKUMH [0 pelueHust 3ana4 24.04.2026
121 [lepBasi u BTOpast Npon3BOAHbIE GYHKLIUU 24.04.2026
122 OrnpeneneHue, reOMETPUUECKUIA CMBIC]T

NPOU3BOIHOMU 27.04.2026
123 Onpenenenue, GU3UMUECKUNA CMBICT

NPOU3BOHOMU 29.04.2026
124 VYpaBHeHHE KacaTeabHOH K rpaduky

byHKUMH 04.05.2026
125 VYpaBHeHHE KacaTeabHOH K rpaduky

byHKUMH 06.05.2026
126 [Tpou3BonHbIE 3JIEMEHTAPHBIX (HYHKLMH 08.05.2026
127 [Tpou3BonHbIE 3J1IEMEHTAPHBIX (HYHKLMH 08.05.2026
128 IIpon3BonHast CyMMbl, MPOU3BENEHHUS,

YaCTHOTO M KOMITO3ULIUU (DYHKIIHUIA 11.05.2026
129 IIpon3BongHast CyMMbl, MPOU3BENEHHUS,

YaCTHOTO M KOMITO3ULIUU (DYHKIIHUIA 13.05.2026




130 [Ipou3BoaHasi CyMMBbI, MPOU3BENEHUS, 1

YAaCTHOTO M KOMITO3ULIMU (PYHKIIHIA 15.05.2026
131 Konrponbnas padora: "[IpousBonHas 1 1 15.05.2026
132 [ToBTOpeHue, 06001eHuE, i

CUCTEMaTH3alus 3HaHuit: "Y paBHeHUs" 18.05.2026
133 [ToBTOpeHue, 06001eHuE, i

cucreMaTu3alnus 3HaHuit: "Oynkuun" 20.05.2026
134 HTorosasi KOHTpOJbHAsA paboTa 1 1 2 05.2026
135 HTorosasi KOHTpOJbHAsA paboTa 1 1 2 05.2026
136 [ToBTOpeHue, 060b1IeHuE, i

CHUCTeMaTU3aLuMsl 3HAHUM 25.05.2026

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

136

10




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUSI
OCHOBHOMU OBPA3OBATEJIBHOI TIPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE pe3y JibTATbI 0CBOEHHSI OCHOBHOI
NnpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrpPamMMbl CpeaHero 001ero o0pa3oBaHusi
pe3yJbTaTa
1 Yucna ¥ BbIMUCIEHUS
11 OnepupoBaTh MOHATUSMM: paLMOHAJIbHOE M AEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAs! U A€CSITUUHAs APOOb, MPOLEHTbI
12 BoinonHsaTe  apudmMernyeckue omepaldd C  pallMOHANIbHBIMH U
' NeNCTBUTENbHBIMU YHCIAMHU
13 BbIMOnHATE  NpUONMKEHHBIE  BBIYMCIEHMs,  HUCMONb3YS  MpaBUIiIa
' OKpYTIJIEHUs, 1eJaTh MPUKUIKY U OLIEHKY pe3yJibTaTa BbIYMCIEHUH
OnepupoBaTh MOHATUSIMH: CTENEHb C LEJIbIM [T0OKa3aTeNeM, CTaHAapTHas
14 dbopMa 3anucH AeHCTBUTEIbHOrO YMCa, KOPEHb HAaTypajbHON CTENEeHH,;
' MCIIOJIb30BaTh MOIXOMSILYI0 (HOPMY 3aIUCH NEHCTBUTENbHBIX YHUCEN JJIs
pelueHHs] NPaKTUYECKUX 3a/1ad U NMPEeACTaBIEHHs TaHHbIX
OnepupoBaTh MOHATUSAMH: CHHYC, KOCUHYC U TaHTE€HC NPOHU3BOJBHOIO
1.5 yrja, HCIOJb30BaTh 3allUCh IMPOU3BOJIBHOIO yrja uepe3 oOpaTHbIe
TPUTOHOMETpHYECKHe QYHKLIUU
2 YpaBHEHHUsI U HEPABEHCTBA
OnepupoBaTh MOHATHSIMHU. TOKIECTBO, YpPaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 paLMOHANIBHOE, UpPpALIUOHATIBHOE ypaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHHE
29 BbinonHsATe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BbIPAXEHUH U
' pelaTh TPUTOHOMETPHYECKHE YPaBHEHUS
BbInonHATh npeoOpa3oBaHus LEeNbIX, PALMOHANBHBIX U HPPALMOHAIBHBIX
23 BBIPAXXEHUH U pellaTb OCHOBHbIE TUIMBl LEJbIX, PalMOHAJbHBIX U
MppaLOHaIbHbIX YPAaBHEHUH U HEPABEHCTB
54 IIpuMeHsITh ypaBHEHHs U HEpPaBEHCTBAa AJIl PELIEHUs MaTeMaTUYEeCKUX
' 3a7a4 ¥ 3a/1a4 U3 Pa3JIM4YHbIX 001acTeil HAayKU U peasIbHOM XKU3HU
MonenupoBaTb peajbHble CHUTyallUM Ha s3bIKE aureOpbl, COCTaBIATH
25 BbIpa)K€HHUsl, YPaBHEHUs, HEPABEHCTBA MO YCJIOBHIO 3alauH, UCCIIeN0BaTh
MIOCTPOEHHbIE MOJIENIU C UCTIOJIb30BAHUEM allnapara anredpsl
3 DyHKLIMHU U rpadHKH




OnepupoBath MNOHATHSAMM: (QYHKLUMS, CIOCOOBI 3amaHusl (QYyHKLHH,

3.1 o0JacTh OmpeaeNieHuss U MHOXKECTBO 3HaueHUH QyHKUuMM, rpaduk
(byHKLUH, B3aUMHO OOpaTHbIE (QYHKIUH
39 OnepupoBaTh MOHATHSMH. YETHOCTb W HEUYETHOCTb (YHKIUH, HYJU
' (GYHKILUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA
33 Hcnonb3oBath rpaduku GyHKUUN 1)1 pelIEHUs] YPaBHEHU
34 Ctpoutrb u uutaTh rpadukud JNUHEHHONW (YHKLUUH, KBaAPATUYHOMN
' (byHKLIMH, cTeNneHHOH QYHKLMH C LIeJIbIM MOKa3aTeaeM
Hcnonp3oBath rpaduku (QyHKUMH OIS MCCIENOBAaHUS NPOLECCOB H
35 3aBUCHUMOCTEH MpU pElIeHUM 3a[ay U3 JAPYTruX y4eOHbIX MPEAMETOB U
' peanbHOM  >KU3HH, BbIpakaTb (OPMYyJaMU  3aBUCHUMOCTH  MEXOY
BEJIMYUHAMU
4 Hauana maremaTuueckoro aHaniusa
41 OnepupoBaTh MOHATUSAMHU. TOCIENOBATENIbHOCTh, apudmeruyeckas u
' reoMeTpUuYecKast porpeccuu
OnepupoBarh MOHSATUAMH. OECKOHEYHO YOBIBaKOLIasi reoMeTpHYecKas
42 nporpeccus, CyMMa OECKOHEYHO YOBIBarOIIEH TeOMETPUUYECKOH
nporpeccuu
43 3anmaBaTh NOCIENOBATENBLHOCTH PA3IMYHBIMU CIOCOOAMU
44 HUcnonb3oBath CBONCTBA MOCAEOOBATENIbHOCTEH W NPOrpeccUil IJst
' pelIeHUs] peajibHbIX 3a/1a4 MPUKJIAJHOrO XapakTepa
5 MHoecTBa U JIOTUKa
5.1 OnepupoBaTh NOHATUSIMU. MHOXECTBO, ONEPallMi HaJl MHOKE€CTBAMHU
HUcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar [ajii  ONUCAHUS
52 peanbHBIX MPOLIECCOB U SIBJICHUH, MPU PELIEHUH 3324 U3 JPYTUX Y4eOHbIX
NpeIMeTOB
53 OnepupoBarh  MOHATUAMH.  OMNpENENeHHE, TeopeMa,  CIIEICTBUE,
' JI0KA3aTENbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATbI 0CBOEHHSI OCHOBHOM
MpoBepPsieMOro .
00pa30oBaTe/IbHOM NPOrpPamMMbl CpeaHero o01ero o0pa3oBaHusi
pe3yJibTaTa
1 Yucna ¥ BIMUCIEHUS
OnepupoBarh MOHSATUSAMH. HATYpaJIbHOE, LIEJIOE YUCIO, HCIOJb30BATh
1.1 NMPU3HAKU [EJIUMOCTH LEJNBbIX YHUCEN, Pa3jioKEHHE 4HuCia Ha MpPOCThIE
MHOXKHTEJIU IJIs1 PeLIEHUs 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTENEHb C PALIMOHAJBHBIM MOKa3aTeIeM




1.3

OnepupoBaTh NOHATHSIMU: JIOrapu(M YHCIa, AECATUYHbIE U HATYPaJIbHbIE
aorapu@mbl

VYpaBHEHHUsI U HEPABEHCTBA

2.1

[IpuMeHsTH CBOWCTBA CTeNeHH IUid MpeoOpa3oBaHUsl BbIPAXKEHUH,
ONepUpOBaTh MOHATHSIMU. MOKA3aTeNbHOE ypaBHEHHWE U HEPABEHCTBO,
pelaTb OCHOBHBIE TUIIbI TOKA3aTeNbHBIX YPABHEHUH U HEPABEHCTB

22

BbimonHaTe npeoOpa3oBaHMs BBIPAXKEHHH, CONEPKALUX JIOrapudMbI,
ONEepPHUPOBATh MOHITUSIMH: JIOrapU(PMHUECKOE YPABHEHHE U HEPABEHCTBO;
pelIaTb OCHOBHbIE THITBI JIOrapu(PMUUECKHX YPABHEHUH U HEPABEHCTB

23

Haxonutsb pemenuss npocTeliinx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATHSIMH: CUCTEMA JIMHEHHBIX YPABHEHUHN U €€ pelleHue;
UCIONB30BaTh  CUCTEMY  JIMHEMHBIX  YPaBHEHUH U1 peLleHus
NPAKTUYECKUX 3a7a4

25

Haxonuth  pemenuss nOpocTEHIIMX  CUCTEM U COBOKYIHOCTEM
pPaLMOHAJIBHBIX YPABHEHUH U HEPABEHCTB

2.6

MonenupoBaTh peajibHble CUTYallUU Ha sI3blKe aireOpbl, COCTABISATH
BbIPA)KEHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI MO YCJIOBUIO 3aauH,
MCCIIeIOBATh IOCTPOCHHBIE MOIEJIH C UCIOJIb30BAaHHEM arnmnapara anredpbl

OyHKIUHU U rpadHKH

3.1

OnepupoBaTh MOHATHAMHU: MepUoaUYeckass (QYHKLUS, MPOMEXYTKU
MOHOTOHHOCTH (PYHKLIMH, TOYKH 3KCTpeMyMma (YHKLMM, HauOojbluee U
HauMeHblllee 3HaYeHUs: PYHKLUU Ha TPOMEXYTKE, HCIIOJIb30BaTh UX AJIS
ucciaenoBanus GyHKLUMH, 3alaHHON rpadukomM

3.2

OnepupoBaTh NOHATHSAMHU: Ipad K MOKA3aTEIbHOM, TorapuGMUIecKoi u
TPUTOHOMETPUUYECKUX (PYHKLHMH, H300pakaTb HUX Ha KOOPAMHATHOMH
TJIOCKOCTH U UCMOJIb30BATh Il PELIEHUs] YPABHEHUHN U HEPABEHCTB

33

H3o0paxxaTh Ha KOOPAMHATHOH IUIOCKOCTH rpaduKH  JTMHEWHBIX
ypaBHEHUH W HCMOJb30BaTb MX [JIs1 PELIEHHUs CHUCTEMBbl JIMHEHHBIX
ypaBHEHUH

34

Hcnonp3oBath rpaduku (QyHKUMH OIS HMCCIENOBAaHUS NPOLIECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHbIX AUCLUIUIMH

Hauana MaTemMaTH4eCKOro aHajJiu3a

4.1

OnepupoBaTh MOHIATUAMH: HempepbiBHAs (YHKLMS, TNPOU3BOAHAsS
(GYHKUMH, HCMONB30BaTh TIEOMETPHYECKUH M (U3UYECKUH CMBICIH
NPOU3BOAHOM AJIs pelIeHus 3a1ad

42

Haxonute  npou3BOAHBIE  3JEMEHTapHbIX  (YHKUMH,  BBIYHCISTH
MPOU3BOIHbBIE CYMMBI, IPOM3BEICHHUS, YACTHOTO (PYHKIIMIA

43

Hcnonp3oBaTh MPOU3BOAHYIO NI UCCIEAOBaHUS  (QYHKUMM — Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHATL PE3YJIbTATBI UCCIENOBAHUSA K
MOCTPOEHHUIO rpaduKoB




Hcnonbs3oBaTh NPOU3BOAHYHO HOJIA HAXOXAECHHUA HAUNTYYLIETO PECLICHUA B

44 NPUKJIATHBIX, B TOM YHCJI€ COLIMAIbHO-OKOHOMHMUECKHUX, 3a/1a4ax

45 OnepupoBaTh MNOHATHSIMM: NEepBOOOpa3Hasi M HMHTErpaji; IMOHUMATH
' reoMeTpUYeCcKHil U PU3NUECKUH CMBICT HHTErpana

46 Haxonute nepBooOpa3Hble 3JEMEHTApHBIX  (QYHKLMHA, BBIYHCIATH
' uHTerpan no ¢popmyne HetotoHa — JleitOHuna

47 Pewars npukianHble 3a1a4u, B TOM YHCJIE€ COLIMAIbHO-3KOHOMHUYECKOI O U

¢usnueckoro xapakrepa, CpeICTBAMU MaTEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE JJIEMEHTbBI COAEP/ KAHUSA

10 KJTIACC

IIpoBepsiemblii 31eMeHT COAePRAHUS

Kon
1 Hucna u BbIYUCIEHUS
PanmoHanbHbie  uucna. OOBIKHOBEHHbIE M JECATHUHbIE APOOU, NPOLIEHTHI,
OeckOHeYHble  Mepuoauyveckue  npodu.  Apudmeruyeckue  omepauuud  C
1.1 paLMOHAJbHBIMU YHCIaMH, NPeoOpa3OBaHUsl YMCIOBBIX BblpaxkeHUH. [IpumeHeHue
npoOell U MPOLIEHTOB MJIsl PELICHUs] MPUKJAAHBIX 3373y U3 Pa3IMYHbIX OTpacien
3HaHUH U peasbHOMN XKU3HU
JleiicTBUTENbHBIE ~ YHCJA. PauuvoHnanbHele U UppaLMOHaJbHbIE  YHCJA.
1.2 Apudmernueckue onepauMu C AEHCTBUTENbHbIMH 4uciamu. [IpubmkéHHbIe
BBIUMCJIEHHUS, TPaBUJIa OKPYTJEHUs], TPUKUIKA U OLIEHKA pe3yJbTaTa BbIYMCIEHHUH
Crenenp c¢ uenbiM nokaszateneM. CrtaHaapTHas ¢opMa 3anmucu AeiCTBUTENBHOrO
1.3 yucna. Mcnonp3oBanue noaxonsied (HOpMbl 3aMUCH JEHCTBUTENIbHBIX YHUCE IS
pelueHus NPaKTUYECKUX 3a/1ad U NMPEeACTaBIEHHs TaHHbIX
14 Apudmerrueckuil KOpeHb HaTypanbHOW cTeneHH. JleficTBUsS ¢ apuPpMETHUECKUMHU
' KOPHSIMHM HaTypaJbHOMN CTeNeHU
15 CuHyC, KOCHHYC M TaHIME€HC YHCJIOBOrO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTAaHI€HC YUCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE MPeOOPa30BaHUs
29 [IpeoGpazoBanue TPUTOHOMETPUUECKUX BbIPAXKEHHUI. OcHOBHbIE
' TPUTOHOMETpHUECKHE (POpMYJIbI
53 VYpaBHeHue, kopeHb ypaBHeHus. HepaBeHCTBO, pelneHue HepaBeHCTBAa. Merton
' MHTEPBAJIOB
2.4 Perienue uenbix U 1poOHO-paLMOHANIBHBIX YPABHEHHI U HEPABEHCTB
2.5 Pewenne uppauuoHanbHbIX YPAaBHEHHUH U HEPABEHCTB
2.6 Pelrenne TpUroHOMETpUYECKUX YPaBHEHUM
57 IIpumeHeHHe ypaBHEHHI 1 HEPABEHCTB K PELIEHHI0 MaTeMaTHYeCKHUX 3a1ad U 3a1ay
' M3 pa3MUHbIX 00JacTel HaAyKH U peabHON JKU3HU
3 OyHKUMH U rpaduku
31 OyHkuus, cnocodObl 3amaHust QyHkuuu. I'paduk ¢yHkumu. BzaumHO oOpaTHbIE
' byHKIMU
39 Obnacte ompeneneHUs M MHOXECTBO 3HadeHud ¢yHkumu. Hymm  QyHkuumm.

[TpomMexyTKH 3HaKOMOCTOSIHCTBA. UETHBIE M HEYETHBIE (PYHKLIUU




313 CrenenHast pyHKLHMS C HATYpaJbHBIM U LieJbIM NokazareseM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHs 1-0i1 CTeNeHU
34 TpuroHomerpuyeckass OKpy>KHOCTb, OINpeneseHHe TPUTOHOMETPHYECKUX (PyHKIuIT
' YHCJIOBOTO apryMeHTa
4 Hauana matemaTtndeckoro aHaiausa
41 [TocnenoBareabHOCTH, CHOCOOBI 3amaHHs IOCJIEAOBaTeNbHOCTEH. MOHOTOHHbBIE
' MOCJIEIOBATEIbHOCTH
Apudmernueckass W reomeTrpuueckas nporpeccud. beckoHeuHo yObiBaroas
49 reomerpudeckass nporpeccus. Cymma OeckOHeuHO yObIBalOIIEH reoMeTpHYeCKOi
' nporpeccud. PopMysa CIOXHBIX NPOLEHTOB. Mcnonp3oBaHue mnporpeccuu Ans
peLIeHUs] pealbHbIX 3a1a4 NPUKIJIAJHOIO Xapakrepa
5 MHoxecTBa U JIOruka
MHoxecTBO, omnepauud HaA MHoxectBamu. Jluarpammer Oiinepa — Benna.
5.1 IIpuMeHeHne TeOpeTUKO-MHOXKECTBEHHOIO amnmnapara [Ajis ONHCAaHUs peajbHbIX
MPOLIECCOB U SIBJICHUH, MPU PELIEHUHU 3aa4 U3 PYyruX y4eOHbIX MPEIMETOB
52 Ornpenenexnue, TeopeMa, CIEACTBHE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIposepsiemblii 31eMeHT COAePKRAHUS
1 Hucna u BbIYUCIEHUS
1.1 Harypanbhele u nensle yucna. [IpusHaku 1enMMocTy LeabIX Yucen
1.2 Crenenb C palMOHAIbHBIM Moka3aTeemM. CBOWCTBA CTENEHU
1.3 Jlorapudm umncna. JlecaTu4Hble U HaTypasbHbIE JOrapu(pmbl
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaXXEHHI, COAEpKALINX JOrapudMbl
29 [TpeoOpa3oBaHue BbIpaXKEHUI, COAEPIKALIMX CTENEHH C PALHOHAIbHBIM
' roKasaresnemM
23 IIpuMepbl TPUrOHOMETPUYECKUX HEPABEHCTB
2.4 IToka3aTenpHble ypaBHEHUs] U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs U HEPaBEHCTBA
26 CucreMbl JNHHEHHbIX ypaBHEHUH. PelneHue MNpUKIAIHbIX 3a7ad C MMOMOLIbIO
' CHUCTEMBI JINHEHHBbIX YPaBHEHUN
2.7 CucreMbl U COBOKYITHOCTH pallMOHaJIbHbIX YPaBHEHUI U HEPABEHCTB
28 IIpuMeHeHne ypaBHEHHI, CHUCTEM M HEPABEHCTB K PELIEHHI0 MaTeMaTHYeCKHUX
' 3a7a4 ¥ 3a71a4 U3 Pa3JIMYHbIX 00J1aCTeil HAYKU U peasibHOM KU3HU
3 OyHKIMH U rpadurku




Oyukuus. Ilepuopnueckne ¢ynkiuu. IIpoMexyTKM MOHOTOHHOCTH (DYHKLHH.

3.1 MakcumyMbl U1 MHUHUMyMbl GyHKkuMd. Haunbonbluee M HauMeHbllee 3Hau€HHE
(bYHKLMU Ha TPOMEKYTKE

32 TpuroHomerpuyeckue GyHKLHH, X CBOHCTBA U rpaduku

33 [Toka3aTenpHas u orapupmudeckas GyHKIMH, UX CBOHCTBA U rpaduku

3.4 Hcnonb3oBanue rpadukoB QyHKLMHA A pelieHHs] ypaBHEHUN U JIMHEHHBIX CUCTEM
Ucnonb3oBanue rpaduxkoB (QyHKUMI Isi  MCCNENOBaHUS  MPOLIECCOB U

3.5 3aBHCUMOCTEH, KOTOpble BO3HUKAIOT INpPH pEIIeHUH 3aiad U3 APYrux y4yeOHbIX
NPEAMETOB U PeabHON )KU3HU

4 Havana maTemMaTH4eCKOro aHaau3a

4.1 HenpepbiBHbie GyHKIIMU. MeTOA UHTEPBAJIOB JIsl PELIEHHUs] HEPABEHCTB

42 [TpousBonHas pyHkuuu. ['eomerprueckuii 1 GU3NYECKUIA CMBICT MPOH3BOIHOM

43 [IpousBosnHble 37€MeHTapHbIX (GYHKUUNA. DOPMYJbI HaXOXIEHHUS MPOU3BOAHON

' CYMMBI, IPOU3BENEHHS U YaCTHOrO (PYHKLUN

[IpumeHeHHe NPOM3BOAHON K HCCIENOBAHUIO (PYHKLMH Ha MOHOTOHHOCTb U

4.4 skcTpeMyMbl. Haxoxnenne Haubonbliero 1 HAMMEHbLIEro 3Ha4eHus1 PyHKLIUM Ha
OTpe3Ke
IIpuMeHneHne npou3BOAHON AJIsl HAXOXKAEHHUS HAMJTyYLIEro PeLeHHs] B IPUKJIaAHbIX

4.5 3ajadax, AJs OINpeneNieHHs CKOPOCTH Ipolecca, 3aJaHHOro ¢opmysioNn Hiu
rpaguxkom

4.6 [TepBooOpasnast. Tabnua nepBooOpa3HbIX

47 HHTerpan, ero reoMmeTpuueckuii 1 Gpu3ndeckuii cMbIci. Brrunciaenue uHrerpana no

dbopmyne HetotoHa — JleitOHuna




IIPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJILHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBAHHUSI K MPeIMETHBIM Pe3yJbTATAM OCBOEHHSI
NMpPOBepPsieMOro | OCHOBHOII 00pa30BaTe/IbHOI MPOrpaMMbl CpPeAHero odLero
TpeOoBaHHUsI o0pa3oBaHusi

Bnanenne meronamm 1OKa3aTebCTB, AJIrOPUTMAMH pEIUEHUs 3a/1ay;
yMeHue (GOpMyJIMpPOBAaTh W ONEPHPOBATH MMOHATUSMH. OINpENesIeHHE,
aKCMOMa, TeOpeMa, CJIEACTBHE, CBOICTBO, NPHU3HAK, NOKA3aTelbCTBO,
paBHOCHUJIbHBIE (POPMYJIMPOBKU; NPUMEHSTDb HX; YMEHHE (HOPMYIHPOBATH
00paTHOE W MPOTHUBOMNOJIOKHOE YTBEP)KAEHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEpPBI, HCMOJNb30BaTh METOA MAaTeMaTH4eCKOH HHIYKLHH,
NPOBOAMTL JIOKA3aTeNIbHbIE pACCYy)KOEHHsT TMpU  pELIeHUH 3a1ad,
1 OLICHUBATh  JIOTMYECKYIO  MPaBMJIBHOCTb  PACCY)XIEHWH; yMeHHe
OMEepHPOBATh MOHSATHSIMHU. MHOXXECTBO, NMOJMHOXECTBO, OMNEpPaLMU Hax
MHO)XECTBAMH, YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
anmnapar AJisl ONMCaHUs PeajbHbIX MPOLIECCOB U SIBJCHUH U MPU PELIEHUU
3amay, B TOM 4YHCJIE M3 JPYruX Y4eOHBbIX MPEeIMETOB;, YMEHHe
ONepHpOBATh MOHATHAMU: rpad, CBA3HBIN rpad, nepeso, LUK, rpad Ha
TUIOCKOCTH, YMEHHE 3alaBaTb W ONMCHIBaTH rpadbl pPasIMYHBIMU

cnocobaMu; UCMONIb30BATh rpadbl MPU PEeLIEHUH 3a1a4

YMeHHe OnepupoBaTh MOHSITUSMH: HATypaJIbHOE YHCIIO, LEJOe YHCIIO,
CTEIEeHb C LIeJIbIM NI0Ka3aTesleM, KOPEHb HaTyPaJIbHOM CTENEeHH, CTENeHb
C palMOHAJbHBIM  TMOKa3aTejeM, CTeNeHb C  JeHCTBUTENbHBIM
nokasarenaeM, JorapudM UHCIa, CHHYC, KOCHHYC U TaHIeHC
MPOU3BOJIPHOTO YHCJA, OCTaTOK IO MOAYJI0, PALHOHAIBHOE YHCIIO,
MUPpALMOHATBHOE  YMCJIO,  MHOXXECTBA  HATypajbHbIX,  LEJbIX,
2 paLMOHAJIbHBIX, IEHCTBUTENBHBIX YHCEN, YMEHHE HCIOJb30BATh
NPU3HAKU AETMMOCTH, HAaUMEHbLIMHA OOLIMI NeNuTeNlb U HauMeHbllee
obuee kpaTHOe, anroputM EBkinpaa mpu peuieHun 3anad; 3HAKOMCTBO C
pa3sIMYHBIMM ~ TO3MLIMOHHBIMU  CHCTEMAMM  CUHCIICHHUS, YMEHHE
BBIMOJIHSITh BBIYUCJIEHHE 3HAYEHUI M NpeoOpa3oBaHUsl BBIPAXKEHUH CO
CTEeNneHsIMH U JiorapupmMamu, npeoOpa3oBaHHsl APOOHO-PALIMOHATBHBIX

BBIP@)KEHUH, YMEHHE OINEpUPOBATb MOHSATHSIMHU. IOCIEAOBATENBHOCTD,




apudMeTHUecKasi MPOrpeccusi, reoMeTpuyeckasi nporpeccus, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpuueckass Mporpeccusi; yMeHHe  3a1aBaTh
MOCJIEOBATENbHOCTH, B TOM YHCJIE C TIOMOLIBIO PEKYPPEHTHBIX HOpMYyI;
yMEHHE ONepUpOBaTh MOHATHUSIMU: KOMIUIEKCHOE UYHCJIO, COMpPSDKEHHbIE
KOMILJIEKCHBIE YHCJIa, MOZYJIb U aPTYMEHT KOMIUIEKCHOTO Yucia, popma
3aMiCcH KOMIUIEKCHBIX 4Hces (reoMeTpuyeckasi, TPUTOHOMeTpUYeckasi 1
anrebpauyeckasi); yMeTb MNPOU3BOAUTH apudmeTHueckue NelcTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMH; TPUBOAUTH IpPHUMEPbl  HCIOJb30BaHUSA
KOMIIJIEKCHBIX 4YHCEJ, ONEepUpPOBATh MOHATUSMM. MaTpuua 2x2 m 3x3,

OonpeacIuTEIb MaTPULIbI, I“eOMeTpI/I'{eCKI/Iﬁ CMBICJT ONTIPEACTIUTENISA

YMeHHe onepupoBaTh MOHATUSIMH. PALMOHANIbHbIE, UPPALIUOHAJIBHBIE,
MOKa3aTeNbHble, CTENEHHbIe, JorapupMHUECKHe, TPUTOHOMETPUYECKHE
ypaBHEHUsI W HEPABEHCTBA, MX CHUCTEMbl, YMEHHE ONEepPUPOBATH
MOHSATHSMU: TOXIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUe, YpaBHEHHE,
HEPABEHCTBO, CHUCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
ypaBHEHUI, HEPABEHCTB M CHUCTEM, YMEHHE pelaTb YPaBHEHMS,
HEPABEHCTBA U CUCTEMbI C MOMOLIBIO PAa3JWYHbIX MPUEMOB, pellaTh
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMbl C TapaMeTpPOM; MPUMEHATH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IJIsl PELIEHHUs] MATeMAaTHYECKUX

3a7a4 ¥ 3a1a4 U3 Pa3JIM4YHbIX 00J1acTeil HAayKU U pealbHOM XKU3HU

VMeHue onepupoBaTh NOHSATUSAMH. (PYHKLMS, YETHOCTb (PYHKLHUH,
MNEepUOANYHOCTh (PYHKLIMH, OrPaHUYEHHOCTb (YHKLHUH, MOHOTOHHOCTb
byHKUMH, S3KCTpeMyM (QYHKLHH, HauOoJblIee 1 HaUMEHbILee 3HAUEHHS
(GYHKLMH Ha MPOMEXKYTKE, HEerpepbIBHAs PYHKLMS, aCUMIITOTHI rpaduka
¢byHKUMH, epBas U BTOpasi MPOM3BOAHAS (QYHKLHH, F€OMETPUUYECKUI U
¢bu3nyeckuil CMBICI NPOM3BONHOW, mepBOOOpa3Hasl, ONpeneNEHHbIN
MHTErpas; YMEHHE HAaXOIUTb aCUMNTOThI rpaduka (QyHKLHH, YMEHHE
BBIYMCISTh MPOM3BOIHBIE CYMMBbI, IPOU3BEIECHUS, YACTHOTO U
KOMIO3ULMK (YHKLUMHA, HAXOOUTbh ypaBHEHHE KacaTeNbHOH K rpaduky
(GYHKUMH, YMEHHE HAaXOAUTb NMPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA,
YMEHHE HCIOJIb30BaTh IMPOU3BOAHYIO [UIS MCCIENOBaHUS (PYHKLHH,
HAaxOOUTh HauOONbIIME M HaMMEHbIUHE 3Ha4YeHUs (YHKIMHA, CTPOUTH
rpa@MKy MHOTOUYJIEHOB C MCIIOJIb30BAHHEM ammnapara MaTeMaTH4eCKOro
aHanmu3a, MPUMEHSATb NPOU3BOOHYK [UI HAXOXKAEHHS HAWJIy4lIero
peLIeHUs] B NMPHUKJIAAHBIX, B TOM 4YHCJE€ COLMAIbHO-3KOHOMHUYECKUX H

bu3MUeCKUX 3aaa4ax; HAXOAUTD MJIOLIAAU U OOBbEMBI PUTYP C MOMOLIBIO




UHTErpajia, NpuBOAUTH NPHUMEPBI MATEMATUYECCKOTO MOACIUPOBAHUA C

NoMOIIbIO MU depeHHaNIbHbIX YPaBHEHUH

VMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHkuuu, obpaTHas
byHkuMsA, koMno3uuMs (GYHKUMH, JUHEHHas (QyHKLMs, KBaIpaTH4Has
byHKLMSA, paLMOHaNbHas byHKUMS, CTeneHHast byHKLuS,
TPUTOHOMeTpUUeCKHe (YHKUMH, OOpaTHblE TPUTOHOMETPHUYECKHE
byHKUMH, TOKa3zaTenbHass M Jorapupmuueckas (GYHKLUUHM, YMEHHE
CcTpouTh rpaduku M3y4eHHbIX (QYHKLHMH, BBINOJHATH NMpeoOpa3oBaHMs
rpa¢ukoB HyHKUMH, UCTIONB30BATh rPadUKU I U3YUEHHS POLIECCOB U
3aBUCUMOCTEH, NMPH PELICHUH 3a1a4 U3 APYrHX yUeOHBIX MPEIMETOB U
3a7a4 U3 peasnbHOM )KU3HH, BbIpaxkaTb (POpMyJIaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMMU, UCTIOJIb30BATh CBOICTBA M rpadp K HYHKLUMH I peLIeHUs
YpaBHEHMH, HEPABEHCTB M 3aJady C MapaMeTpaMH, M300pa)kaTb Ha
KOOpPAMHATHOM IJIOCKOCTH MHOKECTBA PELIEHUH YPABHEHUH, HEPABEHCTB

H UX CHUCTEM

VYMeHue peliaTtb TEKCTOBblE 3aJayd pa3HbIX TUIOB (B TOM 4MCIE Ha
MPOLIEHTBI, TOJH U YaCTH, Ha JBH)KEHHUE, pabOTy, CTOMMOCTb TOBapOB U
yCIyT, HAJIOTH, 3aJa4d U3 00JaCTH yNpaBJIEHHs JTUYHBIMH U CEMEHHBIMU
(uHaHCAMU); COCTaBISITh BBIPAXKEHHUS, YPABHEHHs, HEPABEHCTBA U HMX
CHUCTEMBI MO YCJOBHMIO 3ala4vd, MCCIENOBaThb MOJY4YEHHOE pPEUIEHHE U
OLIEHUBATh NPaBIONONOOHOCTh pE3yJbTATOB, YMEHHE MOJAEIHPOBATH
peanbHble CUTYallMM Ha SI3bIKE MAaTE€MAaTUKH, COCTABJISTb BbIPAXKEHMUS,
ypaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl MO YCJIOBHK 3aJayH,
MCCIIEIOBAaTh MMOCTPOECHHbIE MOAEIUM C MCNOJNBb30BAHMEM armnapara

anreOpbl, HHTEPIPETUPOBATH MOJYUYEHHBIH Pe3yJIbTaT

VYMeHue onepupoBaTh MOHIATUAMU: CpeaHee apupMeTHYecKoe, MeIqaHa,
HauOoJbIlIee U HAMMEHbLIIEE 3HAUCHUS, pa3Max, AUCIEPCHs], CTAHIAPTHOE
OTKJIOHEHHE YHCIIOBOro Habopa, yMEHHe U3BJIEKaTh, HHTEPIPETHPOBATD
UH(POPMALUIO, TPEACTABIEHHYIO B TaOIMIAaX, HA AMarpaMmax, rpadukax,
OTpa’karolllyr0 CBOICTBA peasbHbIX MPOLIECCOB U SIBJIEHUH;, PEACTABIATh
UHPOpPMALMI0 C TMOMOINBID TabJNUI M JOUarpaMM; HCCIEN0BaTh
CTaTUCTHYECKHE NaHHbIE, B TOM 4YHCJE C MPUMEHEHHEM TIpadHuuecKrx
METOJIOB H 3JIEKTPOHHBIX CPEACTB; rpad MueckH UCCIeI0BATh COBMECTHBIE
HaOMIOEHUs] C TOMOLIbIO AMarpaMM pPacCeMBaHUsS U JMHEHHON

perpeccuu




YMeHHue onepupoBaTh MOHATUSIMU. CIy4YalHbIH ONBIT W ClydailHOE
COOBITHE, BEPOSTHOCTb CIIYYalHOrO COOBITHS, YMEHHE BbIYUCIATH
BEPOSITHOCTb C HCIMOJb30BAHUEM TIpadUYEeCKHX METONOB, NPHUMEHSTh
bopMyJbl CIOXKEHHST U YMHOXEHHUS] BEpOsITHOCTEH, (HopmMysy MosHON
BepOSITHOCTH, popmyny BepHyuu, komOuHaTopHbIe (hakThl U GOPMY.IHL;
OLICHUBATh BEPOSITHOCTH pEabHbIX COOBITUH, yMEHHE ONepHpOBAThb
MOHSATHSAMM: ClyyaliHas BEJIMYMHA, paclpeiesieHue BepOSITHOCTEH,
MaTeMaTH4YecKoe OXHIOaHHe, NUCIEPCUs U CTaHAAPTHOE OTKJIOHEHHE
ClyyallHOH BENWYMHbL, (YHKUMHM pacnpenesNeHus U IUIOTHOCTH
PaBHOMEPHOrO, IOKAa3aTeJIbHOTO W HOPMAJIBHOIO  pacHpenesNeHHit;
YMEHHE HCIMOJb30BaTh CBOWCTBA M3YYEHHBIX paclpeneneHud [uis
pelIeHusl 3a/ay; 3HAKOMCTBO C MOHSTUSAMHU: 3aKOH OOJIBLIMX 4YHCE,
METOIbl BBIOOPOYHBIX HCCIENOBAHUIA;, YMEHHE TNPHUBOAUTb MPHUMEPbI
NPOSIBIEHHs] 3aKOHA OOJIBIIMX YMCEeN B NPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX, YMEHHE ONEePUPOBATh NOHATHSIMH: COUETAHUE, IIEPECTAHOBKA,
YHUCJIO COYETAaHWH, YHCIO MNepecTaHoBOK, OMHOM HbIOTOHA;, ymeHue
MPUMEHATb KOMOMHATOPHBIE (PAKTBI M PACCYXKACHUS ISl pELEHHs 3a1ay,;
OLIEHUBATb  BEPOSITHOCTH  pPeajibHbIX COOBITHH, COCTaBJISATh

BEPOATHOCTHYIO MOZIENIb U UHTEPIIPETUPOBATD MOJYYEHHBIN pe3yabTaT

YMeHHe onepupoBaTb MNOHATUSIMU. TOYKA, MpsMas, IUIOCKOCTb,
NPOCTPAaHCTBO, OTPE30K, Jyd, BeJWYMHA yrja, IUIOCKUI yrou,
IOBYTPAHHBIA YIroJl, TPEXTPAHHBIM Yroj, CKPEIUMBAKOLIUECs MpsIMbIE,
NapajjenbHOCTh U MEPNEHAUKYJISIPHOCTb NPSAMBIX U TUJIOCKOCTEH, Yro
MEXAY NPSIMBIMH, YrOJ MEXAy MNPSMOH U IUIOCKOCTBIO, YrOJ MEXIY
TJIOCKOCTSIMH, PaCCTOSIHUE OT TOYKHU A0 MJIOCKOCTH, PACCTOSTHUE MEXAY
NPSIMBIMH, PACCTOSTHUE MEXAY MJIOCKOCTSIMU, YMEHHE UCNOJIb30BaTh NPU
peLIeHHH 3a1a4 M3y4yeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAKOLIEro MHUpPA; CTPOHTH
MaTeMaTUYeCKUEe MOJEIU C MOMOIUBIO IE€OMETPUUYECKUX TMOHIATHI U

BCJIMYUH, p€HIATb CBA3aHHBIEC C HUMU MPAKTUYCCKUE 3aAa4U
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VYMeHue onepupoBaTh MOHSATUSAMH: IUIOIIAAbL GUIYpPBL, 00BEM QUIYpBI,
MHOTOTPaHHUK, MPAaBHJIbHBIH MHOTOTPaHHHUK, CEUYE€HHE MHOTrOrPaHHHUKA,
KyO, mapanienenunesn, npu3Ma, nupamuaa, gurypa ¥ NOBEPXHOCTb
BpaLlEHUs,, WIMHAP, KOHyC, wap, chepa, miaomanb chepbl, miomans
MOBEPXHOCTH MUPAMHUABL, TNPU3MBL, KOHYCa, LMIMHIPA, 0OBEM KyOa,

NpsAMOYTOJIBHOIO napajjenenunena, nupamMuabl, NPU3Mbl, LHUJIUHApPA,




KOHyCa, L1apa, pa3BépTKa MOBEPXHOCTH, CEYEHUs] KOHYCa U LIUJIMHAPA,
napajujenbHble OCH WM OCHOBAaHMIO, CEUEHHE I1apa, IUIOCKOCTb,
Kacarowasicst cdepbl, LUMIMHApPA, KOHYCAa, YMEHHE CTPOMTb CEYEHHE
MHOTOrpaHHUKa, H300pakaTb MHOTOIPAHHUKH, (GUIYPBI U MOBEPXHOCTU
BPALLEHUS], UX C€YEHHs], B TOM YHUCJIE C TOMOLIBIO 3JIEKTPOHHBIX CPEACTB,;
YMEHHE NMPUMEHSTh CBOICTBAa r€OMETPUUYECKHX (PHUTyp, CAMOCTOSTENBHO
¢dbopMyIMpOBaTH ONpeneNeHHst U3y4aeMbIX (Uryp, BbIIBUIATh THIIOTE3bI
O CBOMCTBaxX M NMPH3HAKAX reOMETpUYEcKUX (puryp, oOOCHOBBIBATH WJIH
OnpoBepraTb MX, YMEHHE TMPOBOAMUTH Kjaccupukauuio ¢GUryp mno
pa3JIM4YHbIM MPU3HAKAM, BBIMOJHATh HEOOXOIHUMbBIE NIOMOJHUTENbHbIC

NOCTPOEHUSI

11

VMeHHe onepupoBaTh IMOHSATUSMH. JBHXXEHHE B MPOCTPAHCTBE,
MapajuieNibHbIil epeHOC, CUMMETPHsI Ha MJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue mnonodus, MomoOHble (UIYpPBI, yMEHHE
pacro3HaBaTh paBHble M MOAOOHBIE QUIYpBI, B TOM YHCJE B MPUPOJE,
HCKYCCTBE, apXUTEKType;, MCHOJb30BaTh F€OMETPHUYECKUE OTHOLICHUS
MPH peleHUH 3a/1a4; HAXOAUTh FreOMEeTPUYECKHE BEIMYUHbI (UTHHA, YTOJI,
MIoLaab, 00bEM) NPU PELIEHUHU 3a1a4 U3 IPYrUX Y4eOHbIX MPEAMETOB U
M3 peajbHON >KH3HHU, YMEHHE BBbIYHCJISATH F€OMETPUYECKHUE BETUYHMHBI
(nnuHa, yron, miowanb, 0oObEM, IUIOLIAAb MOBEPXHOCTH), HMCIONB3Ys
M3y4eHHble (OPMYJIbI U METOAbI, B TOM YMCJIE IUIOLIAAb MOBEPXHOCTH
MHMPAMU/BL, MPU3MBIL, KOHYCa, LUMJIMHAPA, Muowanb chepel; 00béM Kyda,
MPSIMOYTOJIbHOTO MapajuieNienumnena, MUPaMHIbI, MPU3MbIL, LMJIMHAPA,

KOHYCa, 111apa; YMEHHE HAXOAUTb OTHOIIEHHE OOBEMOB NMOJOOHBIX GHUrYp

12

YMeHue onepupoBaTh NOHATUSIMU: NMPSMOYTOJIbHAsI CUCTEMA KOOPAUHAT,
BEKTOP, KOOPAMHAThI TOYKH, KOOPAHWHATHI BEKTOPAa, CyMMa BEKTOPOB,
NpOM3BEIEHHE BEKTOpAa Ha YHUCIO, pPasJIOKeHHe BeKTopa mno 6asucy,
CKaJsIPHOE TMpOMU3BEAEHHE, BEKTOPHOE IPOU3BENEHHE, YIroJd MexXAy
BEKTOPaMH, YMEHHE HCIOJIb30BATh BEKTOPHBINH U KOOPAWHATHBIN METON
IUIs  peUIeHUs TeOMETPUYeCKHX 3amad4 M 3aJad JAPYrux y4eOHbIX

NpeIMEeTOB

13

YMmeHue BbI6I/IpaTb MOAXOMSAINMHA METOHM IS pC€UICHUA 3ada4u,
NMOHUMAHUE 3HAYUMOCTU MATEMATUKHU B HU3YYCHUH TNPUPOAHBIX H
O6LLleCTBeHHbIX npoueccoB 15 SIBJIeHPlﬁ; YMECHHUE pacCcrno3HaBaTh

MNpOsABJIICHUE 3aKOHOB MATEMATHKHU B HUCKYCCTBE, YMEHUE IPHUBOOHUTH
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INEPEUYEHD DJIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EID
IO MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT COAePKAHUS
1 Hucna u BbIYUCIEHUS
1.1 Harypanbhele u nenple yncia. IIpusHaku 1e1MmMoCcTH LeabIX YUcen
12 PanmonanbHbie uyucna. OOBIKHOBEHHBIE W NECSATUYHbIE JIPOOH, TPOLIEHTHI,
' OecKOHeuHbIe NepUOaHUECKUe TPodH
13 ApudmeTnueckuil KOpeHb HaTypalbHOMN cTeneHu. [leiicTBus ¢ apupmMeTnyecKuMu
' KOPHSIMHM HaTypaJIbHOHN CTeNeHU
14 Crenenp c¢ wuenbiM rmnokasareneMm. CTeneHb C paLMOHAJIBbHBIM IOKa3aTeseM.
' CaoiicTBa cTeneHu
15 CuHyC, KOCMHYC W TaHI€HC 4YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YHUCIIOBOrO aprymMeHTa
1.6 Jlorapudm umncna. JlecaTu4Hble U HaTypasbHbIE JOrapudpmbl
HeiictButenbHble yucna. Apudmervueckue omnepaldd ¢ AEHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnikéHHble BBIYMCIEHUS, TNpaBHJA OKPYIJIEHHs, NPUKUIKA U
OLIEHKA pe3yjbTaTa BbIUUCIECHUHN
1.8 [IpeoOpa3oBaHue BeIpaXKeHHI
1.9 KommnnekcHele uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Lenble u ApOOHO-paLIMOHAIbHBIE YPABHEHUS
2.2 HppaunonanbHble ypaBHEHHUs
23 Tpuronomerpuueckue ypaBHeHUs
2.4 [Toka3aTenpHble U JOrapupMUUECKUe ypaBHEHHS
2.5 Ienbie 1 APOOHO-pALIMOHANBHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPaBEHCTBA
2.7 [MTokasarenbHble U JorapudpMuvecKkrue HepaBeHCTBA
238 TpuroHomeTpuueckue HepaBeHCTBA
29 CucreMbl U COBOKYITHOCTH ypaBHEHUH 1 HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBbI C IaPAMETPAMHU
2.11 Matpuua cuctembl JMHEHHbIX ypaBHeHUH. OnpenenuTenb MaTPULIbI
3 OyHKUMH U rpaduku




Oyukuwms, cnocoObl 3ananus GyHkuuu. ['paduk dyHkuuu. B3aumHo oOparHbie

> ¢bynkuuu. YérHblie u HeuéTHble pyHkuuu. Ilepuonnueckue GpyHkIuu
Obnacth ompeneneHusi U MHOXECTBO 3HaueHWi ¢ynkuuu. Hynn ¢dynkuum.
32 [IpoMexxyTku  3HAKOMOCTOSIHCTBA.  [IPOMEXYTKM MOHOTOHHOCTH  (DYHKLIMH.
' MakcumyMbl 1 MUHUMYMbI (pyHkuuH. Haubonbliee M HauMeHbluee 3Hau€HHE
(bYHKLMU Ha TPOMEXKYTKE
13 CrenenHass QyHKUHMSI C HaTypajbHbIM M LEJNbIM NOKa3areneMm. E€ cBoiicTBa u
' rpaduk. CBo¥icTBa U rpaduk KOpHsI /-0l CTENEeHH
3.4 TpuroHomerpuueckue GyHKLUHU, UX CBOHCTBA U rpaduKu
3.5 [Toxa3zatenpHas u orapupmMuveckas GyHKIHH, X CBOHCTBA U rpaduku
36 Touku paspbiBa. Acumnrorbel rpaduxoB ¢yHkuuid. CsoiicTBa (QyHKLMH,
' HeNpepbIBHBIX Ha OTpE3Ke
3.7 ITocnenoBaTebHOCTH, CIIOCOOBI 3aAaHUsl MOCJIEN0BATEIbHOCTEN
3.8 Apucdmernueckasi 1 reomerpuyeckas nporpeccuu. @opmMyia CI0KHbBIX MPOLIEHTOB
4 Havana maTemMaTH4eCKOro aHaau3a
4.1 [TpousBonHas pyHkuuu. [Ipou3BoaHbIE 31€MEHTAPHBIX (QYHKLMN
[IpuMeHeHHe MpPOU3BOMHOW K MCCIENOBaHWI (YHKUMH HAa MOHOTOHHOCTb H
42 sKkcTpeMyMbl. HaxoxneHue HauOObIIero 1 HAMMEHbILEro 3Ha4eHus1 QyHKLMU Ha
OTpe3ke
43 [lepBooOpasuas. Murerpan
5 MHoxecTBa U JIOruka
5.1 MHoOXxecTBO, onepanuy Haa MHOXKecTBaMmu. J{uarpammel Ditnepa — Benna
52 Jloruka
6 BeposTHOCTB U CTaTUCTHKA
6.1 OnucarenbHasi CTATUCTHKA
6.2 BeposiTHOCTB
6.3 KombOuHatopuka
7 [Teomerpust
7.1 durypsel Ha MIOCKOCTH
7.2 [psiMble U MIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u noBepxHOCTH BpalLEHUs
7.5 Koopaunate! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEUEHUE
OBPA3OBATEJBHOI'O IPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Marematuka: anredpa ¥ Hayajia MaTeMaTHYECKOTO aHAJIU3a, TEOMETPHSI.
AnreOpa v Hauajia MmaTemMaTudeckoro aHanusa, 10-11 knaccel/ Anumos 1A,
Konsrud FO.M., TkaueBa M.B. u np., AkuuoHepHoe o0iectBo «M3aaTenbeTBo
«ITpoceeuieHue»

* Maremaruka. Anredpa ¥ Hayajia MaTeMaTu4eCKoro aHajiuza, yriyOJIeHHOe
oOyuenue, 10 knacc/ Mepansk A.T'., Homuposckuii J[.A., [Tonsko B.M.; non
penakuueit [Tononsckoro B.E., O01ecTBO ¢ OrpaHU4eHHONH OTBETCTBEHHOCTHIO
Nz narenbckuii neHtp «BEHTAHA-I'PA®); AkumonepHoe 00UIeCTBO
«HznarensctBo «IIpocselieHuey

* Marematuka. AnreOpa v Hauaja MaTeMaTH4YeCKOro aHajlu3a, yriyOJIeHHOe
oOyuenue, 11 knacc/ Mepansk A.T'., Homuposckuii J[.A., [Tonskos B.M.; non
penakuueit [Tononsckoro B.E., O01ecTBO ¢ OrpaHU4eHHONH OTBETCTBEHHOCTHIO
Mz narenbckmii ueHtp « BEHTAHA-T'PA®»; AkunoHepHoe 001IECTBO

«H3narensctBo «IIpocBemieHue»

METOJUYECKUE MATEPHUAJIbI JUISA YUUTEJISA
Maremartuka: anre6pa 1 Hayajla MaTeMaTUYeCKOro aHain3a, reoMmeTpus. Anredpa
M Hayajia Maremaruyeckoro aHanu3za: 10-if kjacc: yriyOaeHHbIH YPOBEHB:

CaMOCTOSITEJIbHBIE U KOHTPOJIbHBIE paOOThL: yueOHOe mocodue/ A. I'. Mep3sik, B.



b. [Tonouckuit, E. M. PabunoBuu, M. C. Skup. - 5-¢ usa., - Mockaa:
[Ipocsewenue, 2023

Marematuka: areOpa ¥ Hayajla MaTEMaTUYECKOTO aHATM3a, TEOMETPUSI.
Anre6pa 1 Hauasa MaTeMaTu4eckoro aHanuza: 11-if kiacc: yriyOaeHHbIi
YPOBEHb: CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE padoThl: yueOHOe nocodue/ A. I,
Mepznsik, B. b. [lononckuii, E. M. PabunoBuu, M. C. Skup. - 4-¢ u3n., - Mockaa:

[Ipoceewenue, 2023

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET



MOAYJIb «I' EOMETPUSA» (204 4.)
MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus ABASETCS OJHUM U3 0A30BBIX KypPCOB HA YPOBHE CPEIHETO OOILErO
o0pa3oBaHMs, TaK KakK OOECIEYMBAET BO3MOXHOCTb W3YYCHHUS AUCLMILIIUH
€CTECTBEHHO-HAYYHOW HAINpPABJIIEHHOCTU M IPEIAMETOB T'YMAHUTAPHOIO IUKJIA.
[TOCKONBKY JJOTUYECKOE MBILUICHUE, POPMUPYEMOE MPU U3YYEHHH O0YYAIOLLIMMUCS
NOHATUMHBIX OCHOB T'€OMETPUM, IPU AOKA3aTEIbCTBE TEOPEM U MOCTPOCHUU
LEMOYKHU JIOTUYECKUX YTBEP)KICHUI NPU PELLIEHUM T€OMETPUYECKUX 3a1a4, YMEHUE
BBIABUraTh W ONpPOBEPrarb TUIIOTE3bl HEMNOCPEACTBEHHO HCIOIB3YKOTCS MpU
PELIEHNH 3a/1a4 €CTECTBEHHO-HAYYHOIO IIUKJIA, B YACTHOCTH (PM3UYECKUX 3a/1aY.

Llenb OCBOEHUS MPOrpaMMbl yueOHOro Kypea «l'eomMeTpus» Ha yriayOnéHHOM
YPOBHE — Pa3BUTHE UHAMBUAYAIBHBIX CIOCOOHOCTEHN 00yYarOIMXCsl IPU U3YUYECHUU
reOMETPUHU, KakK COCTABJISIIOIICH MpeaMeTHO obOnactu «Marematka W
UH(pOPMATHKa) Yepe3 00eCIeUEHUE BO3MOXKHOCTH MPUOOPETEHHU ST U UCTIOJIb30BAHMS
Oonee ryOOKMX r€OMETPUYECKUX 3HAHUIA U NCHCTBUMN, cieUU(UYHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEMHOTO NPO(ECCHOHATIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MATEMATUKHU.

[IpMOpUTETHBIMM 3aJaYaMU Kypca IEOMETPUM Ha YrIIyOJEHHOM YPOBHE,
PACIMPSIOIIMMHI U YCUIIMBAOUIMMU KYpC 0a30BOTO YPOBHSI, SIBJISIFOTCS:

pacIiIMpeHne NPEACTABICHUS O TEOMETPUM KAaK YaCTU MUPOBOW KYJBTYPHI U
(OpMUPOBAHUE OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPYKAOIIIMM MUPOM;

(opMUpOBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUILIMX MATEMATUYECKUX MOJENAX, MO3BOJIAIOMIMX OINUCHIBATE U HM3yYaThb
pasHbIE ABJIEHUS OKPY>KAIOLIEr0 MUPA, 3HAHUE MOHATUHHOIO annapara o pasaeny
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(dbopmupoBaHue YMEHUS BJIAJIETh OCHOBHBIMU NOHATUSMU 0
NPOCTPAHCTBEHHBIX (UIypax M HUX OCHOBHBIMHM CBOHCTBAMH, 3HAHHUE TEOPEM,
GopMysl M yMEHUE MX NPUMEHSATh, YMEHHUS JOKA3bIBaThb TEOPEMbl U HAXOIUTH
HECTAHJAPTHBIE CIIOCOOBI PELLICHUS 3a/a4;

(OpMUPOBAHUE YMEHUS PACIIO3HABATH HA YEPTEXKAX, MOACIAX U B PEAIBHOM
MUpPE MHOTOIPaHHUKM U Teja BpaAlICHUsA, KOHCTPYUPOBATH TIE€OMETPUUYECKUE
MOJEIH,

(OpMUPOBAHUE TOHUMAHUSI BO3MOXKHOCTH aKCMOMATUYECKOTO MOCTPOECHMS
MaTEMAaTUUYECKUX TEOPUid, (POpMHpPOBAHHE MOHUMAHUS POJIM AKCMOMATUKU MPH
MPOBEAECHUU PACCYKACHUM,

(OopMUPOBAHUE YMEHHUS BJIAJCTh METOAAMM JOKA3aTEIbCTB U AJITOPUTMOB
pELIEHUS, YMEHUS UX TPUMEHSATH, IPOBOAUTD JOKA3ATEIbHbIE PACCY)KAEHUS B XOAE
PELIEHUsT CTEPEOMETPUYECKUX 3aJay M 3ada4 C NPAKTUUYECKUM COAEP)KaHHUEM,
(GopMUPOBaHUE NPEIACTABICHUS O HEOOXOOUMOCTHM  JOKA3aTeNIbCTB  IpH



00OCHOBAHUU MATEMATUUECKUX YTBEPXKIECHUHN M POJIM AKCUOMATHKU B TPOBEACHUU
J€TyKTUBHBIX PACCY>KICHUH;

Pa3BUTHE U COBEPLUCHCTBOBAHUE HWHTEIUIEKTYAJbHBIX M  TBOPYECKHX
CHOCOOHOCTEH 00yUaroUIMXcs, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUNA, KPUTHUHOCTH MBILLIJIEHHS], UHTEPECA K U3YYEHUIO T€OMETPUH;

(¢opmupoBaHue (HYHKUMOHAJIBHOW I'PAMOTHOCTH, PEJICBAHTHON TE€OMETPUM:
YMEHHUS paClO3HABATh MPOSBICHUS TE€OMETPUUYECKUX MOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaJbHBIX KU3HECHHBIX CUTYalUsX M MPU U3YYEHHH JPYTHUX
yu4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUS PEAJIbHBIX CUTYyallMid, HCCICAOBAHUS MOCTPOCHHBIX MOJCIICH,
MHTEPIPETALMHU OJYUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COACPXATEIbHBIMU JIMHUAMU YyUEOHOro Kypca «['eomeTpus» B
10-11 «kmaccax sBisrorcs:  «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBEY,
«Muororpauauku», «Tema  BpaweHus», «BekTopel M KOOpAMHATH B
NPOCTPAHCTBEY, «J|BUXKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpeOoBaHUE «YMETH ONEPUPOBATH
MOHSATUSIMU Y, PEJICBAHTHBIMM FEOMETPHH Ha YIITYOJIEHHOM YPOBHE 00yueHus B 10—
11 kiaccax, OTHOCHTCS KO BCEM COACPKATEIbHBIM JIMHUSIM Y4eOHOro Kypca, a
(GOpMUPOBAHME  JIOTUYECKMX YMEHUH  PACNpPEACHsETCS HE  TOJBKO IO
COJIEPKATENIBHBIM JIMHUSIM, HO M 1O rojgam o0yuyeHus. CoaepxxaHue oOpa3oBaHus,
COOTBETCTBYIOLLIEE MPEAMETHBIM pe3yjbTaTaM OCBOcHUs DenepaibHO padoueit
OpOrpaMMbl, PACMpPEACTIEHHBIM MO ToAaM OOYYEHHs, CTPYKTYPUPOBAHO TaKHM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHLMITMAIBHBIM BOIPOCAM O0YYaroLIrecs
oOpallaiiCh ~ HEOAHOKPATHO. OJTO  TMO3BOJSET  OPraHUM30BaTh  OBJIAJICHUE
re€OMETPUYECKMMHU MOHATUSIMHU U HABBIKAMH TMOCJIEA0BATENBHO U MOCTYNATEIBHO, €
COOJIFOICHUEM TPUHLIMINA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIKOYATh B OOLIYIO
CUCTEMY T'€OMETPUUYECKUX MPEJCTABICHUN 00yYarOLIMXCS, PACIIUPss U yryOssis
e€, 00pasys NPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUM HA YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3garb  yciaoBus Ui gud@epeHuManuu  00ydeHHUs,  MOCTPOCHUS
VMHAMBUIYAJIbHBIX — 00pa30BaTENIbHBIX MNPOrpaMM, OOECHEUUTh  YIIIyOJIIEHHOE
M3yUEHUE TE€OMETPUM KaK COCTABJISIOIICH yUeOHOro npeamera « MatemMaThkay,

HNOJArOTOBUTH OOYYArOIIMXCA K MNPOAODKCHUIO M3YUYEHMSI MATEMAaTHKH C
yuéToM BbIOOpa Oyayuieit npodeccuu, odecneduBas MPEEMCTBEHHOCTh MEXIY
o0MM 1 pohecCUOHATTBHBIM 00Pa30BaHUEM.

Ha wu3yuenue yueOHoOro kypca «l'eomeTpusiy Ha yrIyOJEHHOM YPOBHE
orBoautcst 204 yaca: B 10 knmacce — 102 yaca (3 yaca B Henenro), B 11 knacce — 102
yaca (3 Jaca B HEJIEITIO).



COJAEPKAHUE OBYUEHUA
10 KUJIACC

IIpsimble H MJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TNOHATHS ~ CTEpeOMETpuM. Touka, mnpsMasi, IUIOCKOCTb,
NpoCTpaHCTBO. [IoHATHE 00 aKCHMOMATHMYECKOM TMOCTPOEHHHM CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3auMHOE pacnosiokeHue TMpsAMBIX B IPOCTPAHCTBE. IEPECEKArOLIMECH,
napajulejibHble W CKpeluuBaroluecs npsmele. [IpU3HAKU CKpPELIMBAOLIUXCS
npsaMbIX. [lapaiienbHOCTh NPAMBIX U IUIOCKOCTEN B MIPOCTPAHCTBE: MapaljIeIbHbIE
OpSAMBIE B POCTPAHCTBE, MAPAIETBHOCTD TPEX MPAMBIX, APAUIEIBHOCTD NPAMOM
U IUIOCKOCTU. [lapajuielbHOE M LIEHTPAIbHOE MPOCKTHPOBAHHUE, HM300PAKEHUE
¢uryp. OCHOBHBIE CBOHCTBA MAPAJJIEIBHOIO MNPOECKTHpOBaHUs. M300paxkeHue
Guryp B napajuieJbHONW MPOEKUMH. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIYy NPAMBIMUA B MpOCTpaHcTBe. [lapaiienbHOCTh MUIOCKOCTER: napajljiejbHble
IJIOCKOCTH, CBOICTBA NapaJjIEIbHBIX IJIOCKOCTEMN. [Ipocreimue
NPOCTPAHCTBEHHBbIE (UTYpPbl HA IJIOCKOCTU. TETPA3Jp, MNAPAIEICIHUIE],
MOCTPOECHUE CEUCHUH.

[IeprieHIUKYJISAPHOCTH MPSAMOMN U TUIOCKOCTH: NEPNEH AMKYJIIPHBIE NPSMBIE B
OPOCTPAHCTBE, MNPSAMBbIE MApAUICIbHBIE U MNEPHNEHIUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK MEPIEHAUKYJISAPHOCTH MNpPAMONA M IUJIOCKOCTH, TeOpeMa O MPSIMOid
NEPNEHAUKYIIAPHON IUIOCKOCTH. OproroHajibHOE NPOEKTUPOBAHUE.
[IeprieHIUKYJISAp U HAKJIOHHBIE. PACCTOSTHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSIHUE
OT NPSAMOH 10 MIOCKOCTH, MPOEKLHUs (PUTypbl HA MIIOCKOCTh. [lepneH MKy s pHOCTD
IUIOCKOCTEMN: MPU3HAK MEPIEHAUKYIIIPHOCTH IBYX IJIOCKOCTEN. Teopema o0 TpéEX
NEPHNEHAUKYIAPaAX.

YTIibl B NPOCTPAHCTBE: Yrojl MEXAY MPSAMON U IUIOCKOCTBIO, ABYIPAHHBINA
yroJj, JIMHERHBINA yrojl ABYrpaHHOro yria. TpEXrpaHHbld U MHOIOTPaHHbIE YIJIBL.
CBo¥icTBa IUTOCKMX YIJIOB MHOTOTPaHHOro yria. CBOKHCTBA IJIOCKUX U IBYTPAHHBIX
YIJI0B TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CUHYCOB U1l TPEXTPAHHOIO YIJa.

MHororpasHuKHu

Buael MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosjapHas
npU3Ma, NpsiMasi U HAKJIOHHAs MPU3MBbI, OOKOBAasl U MOJIHAS NOBEPXHOCTh MPU3MBI.
[Tapayenenunen, npsMOYrOJIbHbIN MapAIEICIUNET U €ro cBoWcTBa. KpaTuaiiiue
NyTH Ha MOBEPXHOCTH MHOrOrpaHHuika. Teopema Oiiniepa. [IpocTpaHCTBEHHAs
teopema [Tudaropa. [Tupamuaa: n-yronbHas nupaMujia, MpaBUIbHAS U YCEUEHHAs
nupamuabl. CBoiictBa péOep W OOKOBBIX TI'paHEil MNpPaBUIBHOW NHpPAMUABI.
[IpaBWibHBIE MHOTOIDAHHUKU: MpPABWIbHAs MpU3Ma W IpaBUJIbHAs NUpaMuUa,



NpaBUJIbHAS TPEYTOJIbHAS MUPAMHU/IA M TPABHIIbHBIN TeTpasap, KyO. [Ipencrasienue
O MPAaBUWIBHBIX MHOTOIPAHHUKAX: OKTA3Ap, AOJAECKA3AP U UKOCADAP.

BblunucieHe 3JIEMEHTOB MHOTOTPAHHMKOB: pE&Opa, AMaroHau, VIJIblL.
[Inomane OGOKOBOM MOBEPXHOCTH M MOJHOW MOBEPXHOCTU NPSIMON MPU3MBI,
TUIOIIAIb OCHOBAHUM, TEOpEMA 0 OOKOBOM MOBEPXHOCTH NpAMOK npu3Mel. [Inomans
OOKOBOIl MOBEPXHOCTHM M TMOBEPXHOCTH MPABUIBHOW MUPAMHUbBI, TEOpPEMA O
IUIOIIAAN YCEUYEHHON MUPAMUIEL.

CuMMeTpUss B MPOCTPAHCTBE. JIEMEHTBI CHUMMETPUM  NPABHJIbHBIX
MHOTOIPaHHUKOB. CUMMETPUS B IMPABUJIBHOM MHOTOTPAHHUKE. CHUMMETPHS
napajuiesienunena, CUMMETPUS MPABUIIBHBIX IPU3M, CHUMMETPUS MPaBUILHON
nUpaMuUIbl.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPBHl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  NPOTUBOMOJIOXKHO
HaIlpaBJIEHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. [I€HCTBUS C BEKTOPAMMU: CII0KEHUE
U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHO)KEHHE BEKTOpa Ha
yucsio. CBORCTBA CI0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpPA HA YMCIIO.
[ToHdaTHE KOMILUIaHApHbIE BEKTOpPHL. [IpU3HAaK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamenenunena. Teopema O Pa3IoKEHUM BEKTOpa M0 TPEM
HEKOMIUTaHapHeIM ~ BeKTopaM.  [IpsmoyrosibHas  cucremMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXKAY KOOPAMHATAMHU BEKTOpa M
KOOpIMHATAMU TOYEK. YTOJ MEXKIy BeKkTopamMu. CKaIIpHOE NPOU3BEICHHE
BEKTOPOB.

11 KJIIACC

Tesa Bpaluenus

[IoHATHS: LWIMHAPUYECKAS TOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTD,
chepuueckas TMOBEPXHOCThb, OOpa3yrolMe MNOBEpPXHOCTEH. Tena BpaleHUs:
IWIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacniosioxkeHue cdepsl
M TUIOCKOCTH, KacaTeNibHas MIOCKOCTh K cdepe. M300pakeHue Ten BpallleHUs: Ha
MIOCKOCTH. Pa3BépTka umnuHapa u konyca. CuMmMeTpus cdepsl U miapa.

OObéM. OcHOBHBIE CBoiicTBAa 00BEMOB Ten. Teopema 00 00béEME
NPSIMOYTOJILHOTO Mapajuiefienunena U cieacteus u3 He€. OObEM mnpsMod |
HAKJIOHHOM MPU3MBI, [WJIMHAPA, MTUPAaMUIbl U KOHyca. OOBEM 1apa U apoBOTO
CErMEHTA.

KomOMHauuMmM Tenm BpalleHuss U MHOTOTPaHHMKOB. [Ipu3ma, BnMcaHHas B
IWIMHADP, ONUCaHHas oOKono wuiuHApa. Ilepeceyenue cdepsl M mapa c
miockocThro. Kacanue mapa u cepbl mIOCKOCThRO. [IOHSITHE MHOrOrpaHHUKA,
OMMCAHHOTO OKOJO cdepbl, chepbl, BINUCAHHOW B MHOTOIPAHHUK WJIM TEJO
BPALLEHUS.



[Inouanap MOBEPXHOCTH LMJIMHIAPA, KOHYCA, MJoWaas cepbl U €€ 4yacTeil.
[lonobue B mnpoctpaHcTBe. OTHOLIEHHWE OOBEMOB, IUIOMIAACH MNOBEPXHOCTEM
nogo0HbIX ¢uryp. I[IpeoOpasoBanue mnogoOusi, romoTeTus. PemieHue 3amad Ha
TUIOCKOCTH € UCTIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoeHue ceyeHMii MHOTOTPAHHUKOB U TEJ1 BPALLEHHUS: CEUEHUS! LUJIMHIPA
(mapauieIbHO W MEPNEHAUKYISPHO OCH), CEYCHUS KOHycCa (MmapajlieibHbIE
OCHOBAHUIO U MPOXOSIIME YEPE3 BEPUIMHY ), CEUCHUS 1IAPA, METObI MOCTPOECHHUS
CEUYCHHUH. METOJ CJIEOB, METOJ BHYTPEHHETO MPOCKTUPOBAHMS, METOJ MEPEHOCA
CEKYLLEN MIIOCKOCTH.

BekTopbl H KOOPANHATHI B IPOCTPAHCTBE

BekTopsl B npocTpaHcTBe. Onepanuu HaJl BEKTOpaMHu. BEKTOpHOE YMHOXKEHHE
BEKTOpPOB. (CBOMCTBa BEKTOPHOrO YMHOXEHMs. [IpsMoyrosipHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTOpa. PasnoskeHue BEKTOpa Mo
0azucy. KoopaMHaTHO-BEKTOPHBIA METOI IPU PELICHUU T'€OMETPUYECKUX 3a/1a4.

J{BMKE€HHUS B IPOCTPAHCTBE

JIBM>keHus mpocTpaHcTBa. OroOpakeHus. J[BUXKEHUS M PABEHCTBO (UTYD.
OOmme cBoiCTBa MABMXKCHM. BUIbl JIBUXKEHUN: Mapajie/ibHBIA  MEPEHOC,
LHCHTPAIbHAS CUMMETPUS, 3€PKAJIbHAs CHUMMETPHS, NMOBOPOT BOKPYr MPSIMOH.
[TpeoOpazoranus noaodus. [psimas u cepa Diinepa.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIVBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIMTAHHUE:

Cc(OPMHUPOBAHHOCTh IPAKIAHCKOM MO3ULIMK 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 OOLIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaX (PYHKLMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP
rpaxaaHcKoro  obuiectBa  (BBIOOPBI,  ONPOCHI M JPYroe),  YMEHHE
B3aMMOJICHCTBOBATh C COLMAIBHBIMM HMHCTUTYTAaMH B COOTBETCTBUM C UX
(GYHKUMSIMUA U Ha3HAYCHUEM,

2) naTpHOTHYECKOE BOCIIUTAHHE:

c(hOPMHPOBAHHOCTh POCCUHCKON TPaXKTAHCKOW HUJIEHTUYHOCTHU, YBAKCHUS K
NPOLUIOMY U HACTOSALIEMY POCCUHCKOM MATEMATUKH, LIEHHOCTHOE OTHOILLEHHUE K
JOCTH)KEHUSAM POCCUHMCKUX MATEMAaTUKOB U POCCUMCKOW MAaTEMATUYECKOM IIKOJIBL,
UCMOJIB30BAHUE 3TUX JOCTWXKEHMM B JPYrMX HayKaxX, TEXHOJIOTHAX, cdepax
OKOHOMMKHU,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUHCKOrO Hapoaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JTOCTHIKECHUI HAYKH U ACSITENBHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHHUE YCTOHYMBOTO Oy IyILETO;

4) acTeTu4ecKoe BOCIIUTAHHE:

JCTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYas 3CTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a]1a4, PEUICHUIN, pACCY>KAEHHIA, BOCTIPUUMYUBOCTD K
MaTEMAaTUYECKUM ACTIEKTaM PA3JIMYHBIX BUIOB UCKYCCTBA,

5) pusnyeckoe BocnuTaHHue:

COOPMUPOBAHHOCTh YMEHHUS TMPUMEHAThH MATEMATUUYECKUE 3HAHUS B
MHTEpECaxX 310POBOT0 U 0€30MaCHOr0 00pasa MHU3HU, OTBETCTBEHHOE OTHOLLIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHWE, COAJaHCUPOBAHHBIA PEXUM 3aHITHH U
OT[IbIXa, peryysipHas Gu3ndeckas akTUBHOCTD), (PU3UUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHON IEATETBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHHUE:

FOTOBHOCTb K TpPYAY, OCO3HAHUE LIEHHOCTH TPYIOJIIOOUs, HHTEPEC K
pa3nuuyHbIM  chepaM  NpOPECCUOHATBHONW  NEATEIBHOCTH, CBS3aHHBIM  C
MAaTEMAaTUKOW W €€ MPWIOKECHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccu U peau30BbBIBATH COOCTBEHHBIC KM3HECHHBIC TJIAHBI,
FOTOBHOCTb M CHOCOOHOCTh K  MAaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caM000pa30BaHUID HA MPOTSHKEHUM BCEH JKU3HM, TOTOBHOCTh K AaKTHBHOMY
YYACTHUIO B PCLICHUM MPAKTAUYECKUX 3a/1a4 MAaTEMATUYECKON HAMPABJICHHOCTH,

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

C(hOPMHPOBAHHOCTh  3KOJIOTUYECKOW  KYJBTYPhbl, TMOHUMAHHWE BIIMSHUS
COLMATIbLHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOM
Cpelibl, 0OCO3HAHKE MI0OAIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIEM, OPUECHTALIMS
Ha TPUMEHEHME MATEMATUUECKUX 3HAHUM Ui peuieHus 3aga4 B 00JacTH
OKPY>KarOWIEH Cpelbl, IJIAHUPOBAHUE TMOCTYNKOB W OLECHKH HUX BO3MOYKHBIX
NOCJICACTBUI JUISl OKPY>KAKOLIEH CPEIBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMAHUE MAaTEMaTUYECKOM
HayKH KakK c(pepbl UETOBEYECKOM NEATETLHOCTU, STANOB €€ Pa3BUTUS U 3HAUUMOCTH
JUIS PA3BUTHS IMBWIM3ALIUM, OBJIAJICHAE SI3IKOM MATEMATUKU U MAaTEMATHYECKON
KyJIbTYPOH KaK CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHY IO
U UCCJIENOBATEIBCKYHO ACATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3VJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBrble 1oruyeckue 1eicTBUA:

BBISIBJISITh M XAPAKTEPU30BATh CYILIECTBEHHBIC INPU3HAKA MAaTEeMATHYECKUX
OOBEKTOB, TMOHATUH, OTHOUICHUA MEXAY MOHATUSAMH, (HOPMYJIHpPOBATH
OINpeACTEHUS TOHATHI, YCTAHABIMBATh CYLICCTBEHHBII NMPU3HAK KilacCU(UKALUH,
OCHOBaHUS 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAJIU3A,

BOCIIPUHUMATh,  (OPMYJIMPOBATb W NPEOOPa3OBBIBATH  CYXKICHMS:
YTBEPAUTEIBHBIC U OTPULIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCITOBHBIC,

BBISIBJISITh MATEMATUYECKUE 3AKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUHS
B (pakTax, JAHHBIX, HAOJIOJCHUSX M YTBEPXKICHUSX, MPEAJaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHHA,

JIENaTh BBIBOABI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JIEAYKTHUBHBIX M
MHAYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIIFOUEHUIA 110 aHAJIOTUH;

POBOJAUTE CAMOCTOSITENIBHO T0KA3aTENBCTBA MATEMATUYECKUX YTBEPKIACHUM
(MpsIMbIE M OT MPOTUBHOTIO), BEICTPAUBaTh apryMEHTALMIO, TPUBOIUTh NPUMEPHI U
KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBI,

BBIOMpaTh CMOCOO peElICHUs Y4YeOHOHW 3aJayd (CpaBHUBAThb HECKOJBKO
BApPUAHTOB PEUICHHUS, BBIOMpPATh HAUOOJIEE MOAXOALIMMI ¢ YUETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPDUTEPHUEB).

ba3oBble ucciie10BaTeIbCKHe JeHCTBHS:



UCMOJIb30BaTh BOMPOCHI KaK HCCIIEN0BATEIbCKUIT MHCTPYMEHT MO3HAHUS,
(GopMyIupoBaTh  BONPOCH,,  (PUKCHUpYIOIIME  MPOTHBOPEUUE,  MPOOJIEMY,
yCTaHABIMBATh MCKOMOE M JaHHOE, (HhOPMUpOBATH TMIOTE3Y, apryMEHTHPOBATh
CBOIO MO3ULIMI0, MHEHUE,

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHMPOBAHHBIN 3KCIEPUMEHT, UCCIIEA0BAHUE
M0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMATUUYECKOTO OOBEKTA, SIBJICHHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTYy 0OBEKTAMHU, SIBJIEHUSIMH, TPOLIECCAMM;

CaMOCTOSATEIbHO (OPMYJIMPOBATh OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaM
NPOBEAEHHOIO  HAONIIOCHUS, HUCCIICOOBAHMS, OLUEHUBAaTh  JOCTOBEPHOCTH
NOJYYEHHBIX PE3YJIbTAaTOB, BHIBOIOB U 0O0OIIICHUIA;

IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE NPOLECCA, A TAKXKE BbIIBUIaTh
NPEANOO0KEHHUS O €0 PA3BUTUH B HOBBIX YCIIOBUSIX.

PaGora ¢ ungopmanmeii:

BBISIBJIATh AC(UUMTHI UHPOpPMALIMK, JAHHBIX, HEOOXOAMMBIX Uil OTBETA Ha
BOIPOC U ISl PELLICHUS 33/1a4H;

BbIOMpaTh MH(HOPMALIMIO U3 UCTOUHUKOB PA3JIMUHBIX TUIIOB, AHAJTM3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALMIO PA3TUYHBIX BUJOB U (GOpPM
NPEICTABIICHUS,

CTPYKTYPUPOBATh MH(OPMALMIO, NPEACTABIATh €€ B Pa3Iu4HbIX (popmax,
WITIOCTPUPOBATH TPAPUUECKH,

OLICHUBATh HaEKHOCTh UH(pOpMaLUH no CaMOCTOSITENILHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKATHBHbBIC YHHBEPCAJIbHBIC Y4eOHbIE NelCTBHSA

O01enne:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYACHUS B COOTBETCTBHH C YCIOBHSIMH U
LEJIIMUA OOLICHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOK TOUKY 3PEHUS B YCTHBIX
U T[HUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS MO XOAy PpELIeHUs 3a1ayu,
KOMMEHTHPOBATH MTOJIYYEHHBIA pE3YIIbTAaT,

B X0JI¢ OOCY>KIEHMS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXIAEMOW TEMBI,
npoOJieMbl, pelIacMOM 3a/Jayd, BBICKA3bIBaThb HWJCH, HAIICJCHHBIE HAa TMOUCK
PELIEHUs, CONOCTABIATH CBOM CYXXIECHUSA C CYKACHUSAMHU JPYIMX YYaCTHUKOB
auaniora, oOHapyXHBaTh PA3JIMUME M CXOACTBO MO3ULMI, B KOPPEKTHOW (opme
(OopMyJIMPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHUS,

NPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4d, SKCIIEPUMEHTA, UCCIEA0BaHuUS,
NPOEKTA, CAMOCTOSITENIbHO BbIOMpPaTh (POpMAT BBICTYIUICHUS € YYETOM 3ajay
MPEe3EHTAIMU U OCOOCHHOCTEN ay AUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe YUeOHbIE NeliCTBUS
Camoopranusanusi:



COCTABJIAITh IJIaH, aJITOPUTM PELICHUS 3a/1a4y, BHIOMpATh CIOCOO PEUICHUS C
YUETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUIEHUH C YU4ETOM HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, SMOIUOHAJILHBII HHTEJJIeKT:

BIaJ€Th HABbIKAMU  TMO3HABATEJIBHOW  peIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCUCTBHI U MBICIIMTEIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAACTh
crnoco0aMu CaMOMPOBEPKU, CAMOKOHTPOJIS MpoLecca M pe3ysbTara PEUICHUs
MaTeMaTHYECKOM 3a/1a4H,

NPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUM 3a]a4H,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTH HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HalJCHHBIX OLIMOOK, BBISIBJIEHHBIX TPYHOCTEIH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa EIN U YCIAOBUSAM, OOBSICHITH MTPUUUHBI
JOCTUXKECHUS WJIM HETOCTHXKEHHS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OILIMOKY,
JlaBaTh OIIEHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

NOHUMATh W UCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M WHAUBUAYaJbHOU
paboThl MpH PpPELIEHWU YUYEOHBIX 3a]ay, TMPUHUMATH 1EJb COBMECTHOM
JEATENBHOCTH, TUIAHUPOBATh OPraHU3alMil0 COBMECTHOH paldOThI, paclpencisiTh
BU/IbI pabOT, TOrOBAPUBATHCS, 0OCYAaTh MPOLIECC U PE3YyIbTaT padoThl, 0000UIaTh
MHEHUS HECKOJIBKUX JIFOJCH,

y4acCTBOBAaTh B IPynmnoBbIx Gopmax padoTsl (0OCY>KACHUS, OOMEH MHEHUA,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIMOJHSATH CBOK YaCTh padOTHI U KOOPJAMHUPOBATh
CBOM JICUCTBUS C IPYTUMHU YICHAMHU KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIaJa
B OOmMA MOPOAYKT MO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM  YYACTHUKAMH
B3aUMOJIECTBHUAI.

INPEJMETHBIE PE3YJIBTATBI

K konity 10 kacca oOyyaromuiics HayYuTes:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPH
PELICHUH 33/1a4 U MPOBEICHUMA MATEMATUUYECKUX PACCYKICHUIA,

e TMPUMEHATH AKCUOMBI CTEPEOMETPUMU U CJICACTBUS M3 HUX MPU PEUICHUU
reOMETPUYECKHUX 33/1a4,

e KJIACCU(PUIMPOBATh B3aUMHOE PACHOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEHN B MPOCTPAHCTBE, NMPSAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE,

e CBOOOJHO OMEPUPOBATH TMOHSATHUSMHU, CBS3aHHBIMH C YIJIAMH B
NPOCTPAHCTBE. MEXKAY NPSAMBIMU B TMPOCTPAHCTBE, MEXKIY MPAMOA U
TUIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBSI3aHHBIMM C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIC BHJbl MHOTOTPAHHUKOB (MPU3MA,
nupamua, NpSAMOYTOJIbHBIN Napauienenunen, Kyo);

e KjaccMUUMPOBATL  MHOTOIPAHHUKW, BbIOMpas  OCHOBaHMS  JJid
KjaccuuKaiu,

e CBOOOAHO ONEPUPOBATH TMOHSATUSMHU, CBA3AHHBIMH C  CEYCHHUEM
MHOTOTPAHHUKOB MJIOCKOCTBIO;

e BBINOJIHATH napauieibHOE, LICHTPAJIbHOE " OpPTOTOHAJILHOE
NPOEKTUPOBAHUE (PUTYP HA MJIOCKOCTh, BHIOJIHATH U300paXKEHUs PUryp Ha
TIOCKOCTH,

e CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP:
BUJ| CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TOBEPXHOCTEH  MHOIOIPAHHUKOB  (MPU3MA,
nupaMua), FTeOMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYIT,

e CBOOOAHO OMEPUPOBATH MOHATUSIMH: CUMMETPHUSI B MPOCTPAHCTBE, LEHTP,
OCb U TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUU (QUTYPBI;

e CBOOOAHO OMEPUPOBATH MOHATHIMH, COOTBETCTBYIOLUIMMHM BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ICHCTBUS HAJ BEKTOPaMU;

e pellaTh 3aJayd Ha [0KA3aTeJbCTBO MATEMATUYECKMX OTHOLICHUH U
HaX0XKJICHUE FTEOMETPUUECKUX BEJIMUMH, TPUMEHSIS U3BECTHBIE METOIbI IIPU
PEIIEHNM MAaTeMaTUYECKUX 3a/7ay TMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0>KHOCTH;

e TMPHUMEHATH MNPOCTEHIIME MPOTPAMMHBIE CpPEACTBA U BJEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI TPU PEILIEHUU CTEPEOMETPHYECKUX 3a/a4,

e U3BJEKATh, MPEeOOPa30BBIBATE M HWHTEPHNPETUPOBATH HMHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha
YepTekKax U pUCYHKAX;

e TMPUMECHATH TMOJYYECHHBIE 3HAHUS HA T[PAKTUKE. CpPaBHUBATb U
AQHAJIM3UPOBATh PEATbHBIE CUTyalUH, MPUMEHATh U3YUYEHHBIC MOHSATHS B
npolecce MOMCKA PEUICHWs MaTeMaTH4ecKH  Cc(popMyIHpoBaHHON
npoOJEMBbI, MOJEIMPOBATh PEAIbHbIE CUTYallMd Ha S3bIKE TEOMETPHH,
MCCIIEA0BAaTh NOCTPOCHHBIE MOJEIN € MCMOJIb30BAHUEM IEOMETPHUECKUX
NOHATUHA U TEOpEM, ammapara aiareOpbl, pellaTh MPAKTUYECKUE 3aauM,
CBSI3AHHBIE C HAXOXJICHUEM F€OMETPUUECKUX BEJIMUMH;

e HUMETh NPEACTABJICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS TEOMETPUM Kak
COCTaBHO# YacTH pyHIaMEHTA PA3BUTHUSL TEXHOJIOTHA.

K konity 11 knacca oOyyaromuiics HayYuTes:



CBOOOJHO ONEPUPOBATH MOHSATHSIMH, CBS3aHHBIMU C LIMJUHAPUYECKOH,
KOHMYECKOH M CPEPUUYECKON TMOBEPXHOCTIMH, OOBICHATH CHOCOOBI
MOy YEHUS,

ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C TEJIAMU BPALUECHUS: LUIUHAPOM,
KOHYCOM, c(hepoii U mapom;

pacno3HaBarh Teja BpalleHus (UWIMHIP, KOHYC, cdepa W wmap) u
OOBSCHATH CIOCOOBI MOJYYEHUS TEN BPALICHMUS,

KJ1acCU(UIUPOBATH B3aUMHOE PacoioxeHUe chephl U MIIOCKOCTH,
BBIUMCJISITH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TENI BpAIICHUS,
OOBEMBI U TUIOIIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BPALICHHUSA,
r€OMETPUYECKUX TEN C TPUMEHEHUEM (HOPMYII;

CBOOO/JHO ONEPUPOBATh MOHATUSMH, CBA3AHHBIMM C KOMOWHALMSMHU TEI
BpalleHUss ¥ MHOTOTPAHHUKOB. MHOTOTPAHHUK, BIMCAHHBIA B cdepy U
OIMHUCAHHBIA 0KOJIO Cdepbl, cepa, BNUCAHHAsE B MHOTOTPAHHUK WJIM TEJIO
BpALLEHUS,

BBIUMCJISITH COOTHOLICHHS MEXKTY TUIOIIAIIMHU MOBEPXHOCTENH U 0OBbEMAMHU
MOJI0OHBIX TEJI,

U300pakarb M3y4yaeMmble (UIYpbl, BBINOJHIATH (BBIHOCHBIE) IUIOCKHE
YEPTEXKU U3 PUCYHKOB NMPOCTBIX OOBEMHBIX (DUTYp: BUA CBEPXY, COOKY,
CHH3Y, CTPOUTh CEUEHUS TEJT BPAILLICHUS,

U3BJIEKAaTh, MHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HMH(POPMALMIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUrypax, MPEeACTABICHHYIO Ha
YepTeKax U pPUCYHKAX;

CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B POCTPAHCTBE;

BBITOJIHATh ONIEPALMU HaJl BEKTOPAMH,

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
pelaTh FreOMETPUUECKUE 3aa4M HA BBIUMCIICHUE YIJIOB MEXKAY MPSIMBIMH U
TIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUIA OT TOUYKHU J0 MVIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOIA MPU PEIIEHNH,
CBOOO/JIHO ONEPUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBM)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JABWKEHHUIA,

BBIMOJIHATh M300PKEHUST MHOTOTPAHHMKOB M TEJ BPALUEHUS TMpU
NapaUIeIbBHOM  [EPEHOCE, LEHTPAIBHOW CHUMMETPUU, 3E€PKAIBHON
CUMMETPUH, PU MIOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHusi No100us;
CTPOUTh CEUEHHUSI MHOTOIPAHHUKOB W TEJ BPALUEHUS: CEYCHUS LMJIMHAPA
(mapaJuIEIbHO U NEPHEHIUKYJISPHO OCH), CEUCHHS KOHYCA (MapaLIEIbHbBIE
OCHOBAHUIO M MPOXOJSIIUE YEPE3 BEPILUHY ), CEUCHUS 111Apa;
UCMOJIb30BaTh METOJbI MOCTPOCHHUS CEYEHW: METOH CJEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO MEPEHOCA CEKYILEH MIIOCKOCTH,



JIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKACHUS,

NPUMEHSATh TEOMETPUUECKUE (AKThl [UIsl PEUICHHS] CTEPEOMETPUYECKHUX
3a1a4, NPEANOJararmliiX HECKOJNbKO IIAroB PELICHUs, €CJIA YCIOBUSA
NPUMEHEHUS 3a/laHbl B IBHOHM M HESIBHOH (hopMe;

pelmars 3ajayd Ha J0Ka3aTelbCTBO MATEeMaTUYECKUX OTHOLUEHUN U
HAXO0XKJICHUE T€OMETPUUECKUX BETUYMUH;

NPUMEHATH MPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI [IPH PELLIEHUHU CTEPEOMETPUYECKUX 3a1aY,

NPUMEHSATH [TOJIYYEHHbBIE 3HAHUS HA TPAKTUKE. CPABHUBATH, AaHAJTU3UPOBATh
U OLCHUBATh PEAIbHBIE CUTYalMU, NPUMEHATb HW3YUYEHHBIE IOHATHS,
TEOPEMBI, CBOICTBA B IMPOLECCE [IOUCKA PELIEHUS MAaTeMaTHYeCKU
c(hopMyJIMPOBAHHON MPOOJIEMBI, MOJECIMPOBATh PEAIbHBIE CUTYyallMd Ha
A3BIKE T€OMETPUHU, UCCIIENA0BATH MOCTPOEHHBIE MOJENN C UCNIOJIB30BAHUEM
reOMETPUYECKUX TOHATUH M TEOpeM, ammapara ajireOpbl, pellaTh
NPaKTUYECKUE 3a1a4M, CBSI3aHHBIE C HAXOXKIACHUEM TIEOMETPUYECKUX
BEJIUYMH,

UMETh TMPEACTABICHUS 00 OCHOBHBIX 3Tanax pa3BUTHUS TEOMETPUM Kak
COCTaBHO YacTH pyHIaMEHTA Pa3BUTHUS TEXHOJIOTHA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUJIACC
KosauuyecrBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB U TeM (undposnbie)
n/n NMporpamMmbl Bcero Konrpoabibie | IMpakriteckite o0pa3oBaTe/ibHbIe
padoThI padoThI pecypebi
1 Beenenue B crepeoMeTpuio 23 1
5 B3anmHOe pacnonokeHue npsiMelx B 6 i
NPOCTPAHCTBE
3 [TapannenbHOCTb NPSIMBIX U MJIOCKOCTEH B g
NPOCTPAHCTBE
4 [lepnieHAUKYISIPHOCTD MPSIMBIX U 25
MJIOCKOCTEH B MPOCTPAHCTBE
Yrubl 1 paccTosiHUsA 16 1
6 MHororpaHHuku 7 1
BekTops!l B IpoCcTpaHCTBE 12
8 HOBTOE)GHI/IG, 0000111eHre U CUCTEMATHU3aLUs 5 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KNIACC

KoauuyecrBo yacos DJIeKTPOHHbIE
No /i HaunmeHoBaHue pa3aesioB H TeM Konrponsaste | Hpaxraseckue (uudposbie)
NMporpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypebi
1 AHanutuyeckasl reoMeTpus 15 1
5 [ToBTOpEHwUE, O606LL[6H?6 " 15 i
cUCcTeMaTH3alUMs 3HaHUH
OObEéM MHOTrOrpaHHHKA 17 1
4 Tena BpaLueHus 24 1
5 [Tnomany moBepXHOCTU U OOBEMBI 9 i
KPYTJIbIX Te
6 JBu>keHust 5 1
7 [ToBTOpEHwUE, O606LL[6H?6 " 17 5
cUCTeMaTH3alMs 3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 8 0




ITIOYPOYHOE INVIAHUPOBAHUE
10 KUJIACC

Ne

n/n

Tema ypoka

KoauuecTrBo uacos

KouTpoJubHbIe
Bcero P
padoThI

IIpakTHyeckne
padoThI

lara
H3Y4YeHHS

DJIeKTPOHHbIE
undposbie
o0pa3oBarTejibHbIE

pecypchbl

OcHOBHbIE npaBuIIa U300paXKEHHUsT Ha
PUCYHKE TUIOCKOCTH, NMapaijiebHbIX
NpsIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

02.09.2025

IToHsATHA cTepeoMeTpUM: TOUKA, MpsiMas,
TJIOCKOCTb, MPOCTpaHCcTBO. OCHOBHBIE
npaBuia U300paKEHUsT Ha PUCYHKE
MJIOCKOCTH, NapaJlJICJIbHBIX MPAMbBIX
(OTpe3koB), cepenrHbl OTpe3ka

04.09.2025

[ToHsTHS: epeceKaroLIecs MIOCKOCTH,
nepeceKarolLuecs npsiMasl v MIOCKOCTb;
MOJYIIPOCTPAaHCTBO

04.09.2025

[ToHsTHS: epeceKaroLIecs MIOCKOCTH,
nepeceKaroLuecs npsiMasl U MI0CKOCTb,
MOJYNPOCTPAaHCTBO

09.09.2025

MHororpaHHUKH, H300paKeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX (pUryp,
HECYILIEeCTBYIOLINX OOBbEKTOB

11.09.2025

MHororpaHHUKH, H300pakeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX (pUryp,
HECYILIEeCTBYIOLINX OObEKTOB

11.09.2025




AKCHOMBI CTEPEOMETPUH U NIEPBbIE
CJIeCTBUS U3 HUX

16.09.2025

AKCHOMBI CTEPEOMETPHUH U NEPBbIE
CJIeCTBUS U3 HUX

18.09.2025

AKCHUOMBI CTEPEOMETPHUH U MEPBbIE
cinenctBus U3 HUX. CriocoObl 3amaHust
NPSIMBIX U TUJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U MIOCKOCTEH

18.09.2025

10

N3o0pakeHne ceueHui mupaMuael, Kydoa
Y MPU3MBbI, KOTOpPbIE MPOXOAAT Yepes Ux
pédpa. M3o0parkeHue nepeceueHust
NOJIYYEHHBIX MJIOCKOCTEH.
PackpamnBanue NOCTPOEHHBIX CEYEHUH
Pa3HbIMH LIBETAMH

23.09.2025

11

N3o0pakeHne ceueHui mupaMuabl, Kydoa
Y MPU3MBbI, KOTOpPbIE MPOXOJAT Yepes Ux
pédpa. M3o0parxeHue nepeceueHust
NOJIYYEHHBIX MJIOCKOCTEH.
PackpamnBanue NOCTPOEHHBIX CEYEHUH
Pa3HbIMH LIBETAMH

25.09.2025

12

N3o0pakeHne ceueHui nupamMuabl, kydoa
Y MPU3MBbI, KOTOpPbIE MPOXOJAT Yepes Ux
pédpa. M3o0paxeHue nepeceueHust
NOJIYYEHHBIX MJIOCKOCTEH.
PackpamnBanue NOCTPOEHHBIX CEYEHUHN
Pa3HbIMH LIBETAMH

25.09.2025

13

H3o00paxkeHne cedeHuil nupamMuabl, kyoa
U IIPU3MBI, KOTOPBIE MTPOXOIAT YEPE3 UX
pédpa. M3o0paxeHue nepeceueHust

30.09.2025




NOJIyYEHHBIX MJIOCKOCTEN.
PackpamnBanue NOCTPOEHHBIX CEYEHUHN
pPa3HbIMHU L[BETAMH

14

Meton crnenos 1u1st TOCTPOEHUsI CEHEHU

02.10.2025

15

Meron cienoB amst MOCTPOEHUs
ceueHuil. CBoliCTBa nepeceueHui
NPSIMBIX U TJIOCKOCTEN

02.10.2025

16

Meron cienoB amst MOCTPOEHUs
ceueHuit. CBoliCTBa nepeceueHuit
NPSIMBIX U TUIOCKOCTEN

07.10.2025

17

[TocTpoeHue ceveHuii B mupamune, kyoe
no TpéM Toukam Ha pédpax. Co3naHue
BBIHOCHBIX qepTemeﬁ H 3aIlMUCh 11aroB
MOCTPOEHHUS

09.10.2025

18

[TocTpoeHue cevyeHuii B mupamune, Kyoe
no TpémM ToukaM Ha péOpax. Co3naHue
BBIHOCHBIX qepTemeﬁ H 3aIl1UCh 11aroB
MOCTPOEHHS

09.10.2025

19

[TocTpoeHue ceveHuii B mupamune, kyoe
no TpémM ToukaM Ha pédpax. Co3naHue
BBIHOCHBIX qepTemeﬁ H 3aIl1UCh 11aroB
MOCTPOEHHS

14.10.2025

20

[TocTpoeHue ceveHuii B mupamune, kyoe
no TpémM ToukaM Ha péOpax. Co3naHue
BBIHOCHBIX qepTemeﬁ H 3aIl1UCh 11aroB
MOCTPOEHHS

16.10.2025




21

IToBropenue mnanumerpuu:. Teopema o
MPONOPLHOHANBHBIX oTpe3kax. [logobue
TPEYTrOJbHUKOB

16.10.2025

22

IToBrOopenue mnanumerpuu:. Teopema
Menenas. PacueTsl B ceUeHHUSIX Ha
BBIHOCHBIX uepTexkax. Mcropust
pPa3BUTHSI TNIAHUMETPUHU U CTEPEOMETPUH

21.10.2025

23

KountponbsHas padbora "AKcUOMBI
p p
crepeomerpuu. Ceuenus"

23.10.2025

24

B3auMHOe pacnonoxeHue npsiMbIx B
npoctpaHcTse. CkpelmBaroLuecs
npsimele. [Ipu3Haky ckpenuBarmmuxcs
MpsAMBIX. Hapa.IUIe.IIbeIe NnpsiMbI€ B
NPOCTPAHCTBE

23.10.2025

25

Teopema 0 CylIeCTBOBAHUH U
€MHCTBEHHOCTH NPsIMOM MapaijienbHOM
JAHHOU NMPSIMOM, NPOXOAsLIEN Yepes3
TOUKY MIPOCTPAHCTBA U He Jexallel Ha
naHHOM npsiMou. Jlemma o nepeceyenun
napasuiebHbIX MPSIMBIX MJIOCKOCTBIO

06.11.2025

26

[TapannenbHOCTb Tpex MpsiMbIX. Teopema
0 Tp€X napauleabHbIX NpsMbIX. Teopema
O CKpELIMBAIOIIUXCS NPSMBbIX

06.11.2025

27

[TapannenpHOE NPOEKTUPOBAHUE.
OCHOBHbIE CBOICTBA NapaJIEIbHOTO
npoekTupoBaHusi. M300pakeHue pasHbIX
¢buryp B napauienbHONH NpOeKLHH

11.11.2025




28

[lentpanpHas npoekuus. Yroia ¢
COHANpaBJIEHHbIMU CTOPOHAMHU. YTOJ
MEXIY NPSAMbIMU

13.11.2025

29

3amayu Ha J0Ka3aTeIbCTBO U
UCCJENOBAHUE, CBSI3aHHBIE C
pacnonomeHMeM HpSIMbIX B
HNpPOCTPAHCTBE

13.11.2025

30

IToHsATHA: MapasnenbHOCTh NPSIMOM U
TIOCKOCTH B npocTpaHcTse. [IpuzHax
NapaieabHOCTH NMPSIMON U MJIOCKOCTH.
CpolicTBa napasieabHOCTH MPSIMOH U
MJIOCKOCTH

18.11.2025

31

reOMeTpI/I'{eCKI/Ie 3a4a4YH Ha BbIYHUCJIICHHE
1 JOKa3aTeabCTBO, CBA3aHHBIE C
napasuiebHOCTBIO MPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE

20.11.2025

32

ITocTpoeHue ceyeHus, MPOXOASILIETrO
4yepe3 JaHHYIO MPSIMYIO Ha YepTexe U
napasuieJIbHOro Apyroi npsiMmon. Pacuér
OTHOLIEHUH

20.11.2025

33

[TapannenbHasi NpoeKLUUs, IPUMEHEHHE
IUIs1 TOCTPOEHHUS CeUeHHit kyba u
napayuienenunena. CBoiicTsa
napaJuieienumnena u Npu3Mel

25.11.2025

34

[TapannenbHble niaockocTu. [lpuzHaku
napasuieJbHOCTH ABYX MJIOCKOCTEN

27.11.2025

35

Teopema 0 napaniebHOCTU U
€IMHCTBEHHOCTH TUIOCKOCTH,
NPOXOASILIEN YEPE3 TOUKY, HE

27.11.2025




NpUHAAJIEKAUYI0 JAHHOU MJIOCKOCTH U
CJIEICTBHSI U3 HEE

36

CpolicTBa napaienabHbIX MIIOCKOCTEN: O
napasuieJbHOCTH NPSMBIX NepecedeH s
MpHU NEPECEHYECHNHU ABYX MapaUICIIbHbIX
TJIOCKOCTEH TpeThel

02.12.2025

37

CpolicTBa napasuieNbHbIX MIOCKOCTEHN:
00 oTpe3kax nmapajuiejbHbIX NPSMBbIX,
3aKJIFOUYEHHBIX MEXKIY NapasuleabHbIMU
TUIOCKOCTSIMM; O NIepecevyeHUH MpsIMOi ¢
ABYMS NapaJlJICJIbHBIMHA IJIOCKOCTSAMHA

04.12.2025

38

[ToBropenue: Teopema ITudaropa na
MJIOCKOCTH

04.12.2025

39

IToBTOpEHME: TPUTOHOMETPUS
NPSIMOYTOJIBHOTO TPEyroJIbHUKA

09.12.2025

40

CroiicTBa Ky0a 1 MPsIMOYTrOJIbHOTO
napa’suiejenunena

11.12.2025

41

BbruucneHue qjvMH OTPe3KOB B kKyOe u
NPsIMOYTOJILHOM Napajenenunesne

11.12.2025

42

IlepneHauKyISIPHOCTb NPSIMOM U
mockocTu. IIpusnax
NEPNEeHIUKYJIAPHOCTH NPSAMOH U
TUIOCKOCTH

16.12.2025

43

IlepneHauKyISIPHOCTL NPSIMOM U
rockocTu. IIpusnax
NEPNEeHIUKYJIAPHOCTH NPSAMOH U
TUIOCKOCTH

18.12.2025




Teopema 0 CylIeCTBOBAHUH U
€AMHCTBEHHOCTH NPSIMOM, NPOXOAsLIeH

4 yepe3 TOUYKY NPOCTPAHCTBA U 18.12.2025
NEPNEeHIUKYJISAPHON K MIOCKOCTH
45 I1nockOCTH U NepneHaAUKyYJIsPHbIE UM
NpsiMbl€ B MHOTOI'PaHHHUKAX 23.12.2025
46 IInockoCcTH U NepneHauKyJIsspHble UM
NpsiMbl€ B MHOTOIPaHHHUKAX 25.12.2025
IlepneHauKynsp U HAKJIOHHAS.
47 ITocTpoeHue nepneHauKyIspa U3 TOUKH 25122025
Ha NPAMYIO
IlepneHauKynsAp U HAKJIOHHAS.
48 ITocTpoeHue nepneHauKyIspa U3 TOUKH 30.12.2025
Ha NPSMYIO
49 TeopeMa o Tpéx nepneHAuKyIsApax
(npsimast u oOpaTHasi) 13.01.2026
50 TeopeMa o0 Tpéx nepneHaAuKyIsApax
(npsimast u oOpaTHasi) 15.01.2026
51 Yron Mexny CKpeluBarLMMHUCS
NPSIMBIMU 15.01.2026
ITouck nepneHauKyIspHBIX NPSIMBIX C
52 MIOMOLLBIO IlepHeH,HI/IKyJISIprIX 20.01.2026
MJIOCKOCTEN
53 OpTOroHanbHOE MPOEKTUPOBAHHE
22.01.2026
[TocTpoeHne ceueHuit kyba, NpU3MBbl,
54 NPaBUJIbHOW MUPAMUJBI C TOMOILBIO 22.01.2026

OpPTOTrOHAJBHON NPOEKLUH




55

[TocTtpoeHne ceueHuit kyba, NpU3MBI,
NPaBUJIbHONW MUPAMUIBI C TOMOILBIO
OpPTOTrOHAJBHON NPOEKLUH

27.01.2026

56

CumMeTpHs B IpOCTPaHCTBE
OTHOCUTEJNBHO M1ockocTu. Ilnockoctu
CUMMETpHUI B MHOIOTPaHHUKAxX

29.01.2026

57

IIpu3Hak nepneHaAnKyJIsspPHOCTH MPSIMOM
U TUIOCKOCTHU KaK CJIeICTBUE CUMMETPUH

29.01.2026

58

IIpaBUnbHBIE MHOTOrpaHHUKH. Pacyér
PACCTOSIHUM OT TOUYKU 10 TJIOCKOCTH

03.02.2026

59

IIpaBUnbHBIE MHOTOrpaHHUKH. Pacyér
PACCTOSIHUM OT TOUYKU 10 TJIOCKOCTH

05.02.2026

60

CriocoObl OnyCTUTh NEPIIEHAUKYJISAPHI:
CUMMETpUs, CABUT TOYKHU MO
napauiesbHON NpsIMOMN

05.02.2026

61

Casur no HenapasienbHON NPsIMOH,
U3MEHEHHE PaCCTOSIHUMI

10.02.2026

62

KontponbHas padora "B3anmuoe
PacrnosoKeHUe NPsIMbIX U MJIOCKOCTEN B
npoCTpaHCTBE"

12.02.2026

63

[ToBTOpEHME: yroa Mexay NpsIMbIMHU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
NPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpEMa
KOCHHYCOB

12.02.2026

64

IToBTOpEHME: Yyroa Mexay
CKpC€HIUBAOLIUMUCSH NTPSAMBIMU B
NPOCTPAHCTBE

17.02.2026




65

I'eomeTpuyeckue METOABI BEIYUCIIEHUS
yrja Mexay npsiMbIMHU B
MHOTOrpaHHHKaxX

19.02.2026

66

JIByrpanHbIit yroa. CBOMCTBO JIMHEHHBIX
yIJIOB ABYTPAHHOTO yIJja

19.02.2026

67

IlepnenaukyasipHblE MIOCKOCTH.
CpoiicTBa B3aUMHO NMepHeHIUKYJISIPHbBIX
IJIOCKOCTEH

24.02.2026

68

IIpu3Hak nepnenauKyJIsspHOCTH
TJIOCKOCTEH; Teopema O MpsiIMOM
nepeceyeHust IByX MIIOCKOCTEN
NEPNEeHUKYJISPHBIX TPETbEN MIOCKOCTH

26.02.2026

69

[IpsiMOyroJbHBIi Napajienenunen; Kyo;
U3MEpEHHsl, CBOMCTBA NMPSIMOYTOJIbHOTO
napa’suiejenunena

26.02.2026

70

Teopema o nuaronanu npsiMOyrojJbHOro
napajuiefenurnena u CleacTBue U3 Heé

03.03.2026

71

CrepeomeTpuueckue U NpUKJIaaHbIC
3a/1a4y, CBSI3aHHbIE CO B3AUMHbBIM
PaCnoJIOKEHUEM MPAMBIX U ITJIOCKOCTH

05.03.2026

72

IToBTOpEHME: CKpEIIUBAOLIUECS
NpsAMbIE, NMapaJIEJIbHBIC MJIOCKOCTU B
CTAHAAPTHBIX MHOTI'OI'paHHUKaAX

05.03.2026

73

[Tapa napansenbHbIX MJIOCKOCTEH Ha
CKPELUBAIOLUXCS MPSMBIX, PACCTOSIHHUE
MEXIY CKpELIMBAIOIMMHUCS MPSIMBIMU B
NPOCTBIX CUTYaLUSX

10.03.2026




74

PaccrosiHue OT TOUKH 10 MIOCKOCTH,
paccTosiHue OT NMPSIMOI 10 MIOCKOCTH

12.03.2026

75

Brluncnenue paccTossHUN MEXAY
CKPELIMBAIOLIUMHUCS NPSIMBIMU C
NOMOLIBIO NEPNEeHAUKYISPHOM
TUIOCKOCTH

12.03.2026

76

TpéxrpanHelii yroyi, HepaBeHCTBA s
TpeXTrpaHHbIX yriaos. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CUHYCOB I TPEXTPAHHOrO yriia

17.03.2026

77

DneMeHTbI chepudecKoil reOMeTpUH:
reosie3MyecKHe JUHUU Ha 3emie

19.03.2026

78

KouTposbHast pabota "Yribl u
paccrostHus"

19.03.2026

79

Cucremaruzauus 3SHaHUH
"MHOrorpaHHHK U €ro 3J1eMeHThI"

24.03.2026

80

IIupamupa. Buabs! nupamun.
IIpaBunbHas nupaMuaa

26.03.2026

81

IIpusma. IIpssimast u HaKJIOHHAS! IPU3MBI.
IIpaBunbHas npusma

26.03.2026

82

[Ipsimoit napannenenunen,
MPSIMOYTOJIbHBIN Napasjenenunen, kyo

07.04.2026

83

Brinyknbslie MHOrorpanauku. Teopema
Diinepa

09.04.2026

84

Brinykible MHOrorpaniuku. Teopema
Oiinepa. IIpaBunpHble U
MOJIyNPaBUIIbHbIE MHOTOIPAHHUKH

09.04.2026




85 K IIM "
OHTpOJbHAs paboTa "MHOrorpaHHUKH 14.04.2026
%6 [ToHsiTHe BekTOpa Ha MJIOCKOCTH U B
MPOCTPAHCTBE 16.04.2026
87 CyMMa BEKTOpOB 16.04.2026
88 P
a3HOCTb BEKTOPOB 21.04.2026
89 IIpaBuno napannenenunena 23.04.2026
90 YMHOX€EHHE BEKTOPa Ha YUCIIO 23.04.2026
Paznoxenue BekTopa 1o 6a3ucy Tpéx
91 i
BEKTOPOB, HE JIeXKALUX B ONHON 28.04.2026
MJIOCKOCTH
92 CkansipHoe npou3BeeHue 30.04.2026
03 Bbruncnenue yria Mexay BEKTOpaMH B
MPOCTPAHCTBE 30.04.2026
94 IIpocreilne 3anauu ¢ BEKTOpaMHU 05.05.2026
95 IIpocreiine 3anauu ¢ BEKTOpaMHU 07.05.2026
96 IIpocreiine 3anauu ¢ BEKTOpaMHU 07.05.2026
97 IIpocreiine 3anauu ¢ BEKTOpaMHU

12.05.2026




98 O060011eHue U cUCTEMATU3aLUs 3HAHUH 1 14.05 2026
99 O060011eHue U cUCTEMATU3aLUs 3HAHUH 1 14.05 2026
100 Hrtorosasi KOHTpOJIbHas paboTa 1 19 05.2026
101 Hrorosasi KOHTpOJIbHas paboTa 1 21.05.2026
102 O0o001eHre U cUCTEMATU3ALIUS 3HAHUI 1 21052026

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

102




11 KNIACC

KoanuecTBo yacos DJIeKTPOHHbIE
°
J:;-n Tema ypoxa Bcero Kontpoabnbie | - Ipakririeckite f:;jeﬂuﬂ :)lg:;[;zzl;fe.nbnble
padoThI padoThI pecypebi
IToBTOpenue Tembl "KoopanHarsl
1 BEKTOpa Ha H.II:)CKOCTI/I U B 1 02.09.2025
NPOCTPAHCTBE
5 IToBTOpenue Temn! "CxanspHoe 1
NpOU3BEAEHHE BEKTOPOB" 02.09.2025
3 IToBTOpEeHue TeMbl "Bbrunciaenue yria 1
MEXy BEKTOPaMH B MPOCTPAHCTBE" 04.09.2025
4 IToBTOpeHue Temb! "Y paBHeHHE )
NPSIMOMA, MPOXOASILIEH uepe3 ABe TOUKH" 09.09.2025
5 YpaBHeHHE MJIOCKOCTH, HOPMaJlb, 1
yPaBHEHHE [JIOCKOCTHU B OTpe3Kax 09.09.2025
6 YpaBHeHHE MJIOCKOCTH, HOPMaJb, 1
yPaBHEHHE [JIOCKOCTHU B OTPE3Kax 11.09.2025
7 BekTopHoe npousseneHue 1 16.09.2025
g JIuHeliHble HEpABEHCTBA, JIMHENHOE 1
pOrpaMMHpPOBaHHUE 16.09.2025
9 JIuHeliHbIe HEpABEHCTBA, JIMHEHOE )
pOrpaMMHpPOBaHHUE 18.09.2025
10 AHanuTHYECKHE METObI pacuéTa yria 1
MEXIY NPSIMbIMU B MHOTOTPaHHUKAX 23.09.2025




11

AHanuTHYECKUE METOABI pacyéra yria
MEXNY MJIOCKOCTSIMH B

MHOTOIpaHHUKAxX 23.09.2025
12 ®dopmya pacCTOSIHUSL OT TOUKH 10

MJIOCKOCTH B KOOPIOUHATAX 25.09.2025
13 HaxosxaeHue pacCTOsSIHUI OT TOUKHU 10

TIOCKOCTHU B Kybe 30.09.2025
14 HaxosxaeHue pacCTOsSIHUI OT TOUKHU 10

NJIOCKOCTH B IPABUJIbHON NMUPAMUIE 30.09.2025
15 KoHntponbHast padora "AHanuruyeckas

reoMeTpus"” 02.10.2025
16 CeueHnst MHOTOIPaHHUKOB!

CTaHAApTHbIE MHOIOTPAHHUKHU 07.10.2025
17 CeueHnst MHOTOrpaHHUKOB. METOJ

(i (6): 07.10.2025

CeueHnst MHOTOrpaHHUKOB!
18 CTaHIapPTHBIE MJIOCKOCTH, IEPECEUEHUS

Hpﬂhfbl)r: H MJIOCKOCTEH o 09.10.2025
19 [TapannenbHble NpsiMbIE U MIOCKOCTH:

napaJijieJIbHble CEUEeHUs 14.10.2025
20 [TapannenbHble NpsiMbIE U MIOCKOCTH:

pacy€T OTHOLUEHUH 14.10.2025

[TapannenbHble NpsiMbIE€ U MIOCKOCTH:
21 YIJIbl MEXKY CKPELIHMBAO LIUMUCS 16.10.2025

NPSIMBIMH
2 [lepnieHIUKYISIpHbIE NTPSIMbIE U

MJIOCKOCTHU: CTAHAAPTHBIE MAaphl 21.10.2025




NEPNEHIUKYJIPHBIX MJIOCKOCTEN U
NpPsIMbIX, CHMMETPUH MHOTOTPaHHUKOB

23

IlepneHaukyasipHbIE MPSIMBIE U
TUIOCKOCTH: TEOPEMA O TPEX
NepreHauKyJspax

21.10.2025

24

IlepneHaukyasipHbIe NPSIMBIE U
MJIOCKOCTH: BbIYUCJIEHUS AJIUH B
MHOIOrpaHHHKax

23.10.2025

25

IToeTOpEeHue: muowanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI ISt
iomaznei, cooopakeHus: nogodus

06.11.2025

26

IToeTOpEeHnue: muowanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI ISt
riomaznei, cooopakeHus: nogoodus

11.11.2025

27

IToeTOpEeHnue: muowanu
MHOTOYT'OJIbHUKOB, (JOPMYJIbI ISt
iomaznei, cooopakeHus nogodus

11.11.2025

28

IInomanu ceyeHnit MHOrOrpaHHUKOB!
TUIOLA/IM TIOBEPXHOCTEH, paspe3aHus Ha
4acTH, COOOpakeHUst MoaooUs

13.11.2025

29

[Inomanu ceyeHnit MHOrOrpaHHUKOB!
TUIOLA/IM TIOBEPXHOCTEH, paspe3aHus Ha
4acTH, COOOpakeHUst Moaoous

18.11.2025

30

KonrponrHast padora "IToBropeHue:
MHOTOIPaHHUKH, CEYEHUS
MHOTOrpaHHUKOB"

18.11.2025

31

O61ém Tena. O6beM MpsIMOYrOJbHOTO
napasesnenunena

20.11.2025




32

3anauu 06 ynBoeHuu Kyda, o
KBajzpaType Kyba, O TPUCEKLIUH yria

25.11.2025

33

CrepeomeTpuyecKHe 3a1auyl, CBsI3aHHbIE
¢ 0OBEMOM NPSIMOYTOJIBHOTO
napasesnenunena

25.11.2025

34

IIpuxnagHble 3a1auu, CBSI3aHHBIE C
BbIUUCJIEHHEM 00BbEMA MPSMOYTOJBHOTO
napauenenunena

27.11.2025

35

O06bEéM npsiMOI PU3MBI

02.12.2025

36

CrepeomeTrpuueckye 3agauu, CBI3aHHbIE
C BBIYHMCIIEHHEM OOBEMOB MPSIMOH
NPU3MBbI

02.12.2025

37

[MpukaagHbie 3a1a4H, CBSI3aHHBIE C
00BEMOM TNPSIMOH MPU3MBI

04.12.2025

38

BbruncneHne 00bEMOB TeJ ¢ TOMOUIBIO
onpenenéHHoro unrerpana. Oobpém
HAaKJIOHHOM NMPU3MBI

09.12.2025

39

Brruncienne 0ObEMOB TeEJ C OMOLIBIO
onpenenéHHoro unrerpana. Oobém
HI/IpaMI/I,HbI

09.12.2025

40

dopmyna 0ObEMa THPaAMHIBL.
OtHoueHne 00bEMOB MUPaAMHL C
O0IIMUM yriIOM

11.12.2025

41

dopmyna oObEMa MHPaAMHIBL.
OtHoueHne 00bEMOB MUPaAMHL C
O0IIMUM yriIOoM

16.12.2025




CrepeomeTrpuueckye 3agauu, CBI3aHHbIE

42 ¢ 00bEMaMU HAKJIOHHOW MPU3MBI 16.12.2025
43 CrepeomeTrpuueckye 3agauu, CBA3aHHbIE
¢ 00BEMaMU MUPAMUIBI 18.12.2025
[Tpuknannsle 3anauu no Teme "OO0bEMBI
44 Ten", CBsI3aHHbIE C 00BEMOM HAKJIOHHOM 23.12.2025
NPU3MBI
45 [Tpuknannsle 3anauu no Teme "OO0bEMBI
Ten", CBI3aHHbIE ¢ 0OBEMOM MUPAMUbI 23.12.2025
46 [TpumeHenune 00bEMOB. Bbruncienue
paccTosiHUs A0 MJIOCKOCTH 25.12.2025
47 KonrposbHas pabora "O0béM
MHOTOrpaHHHKA" 30.12.2025
[{unuHapuyeckasi MOBEPXHOCTb,
48 oOpa3yroiue UUIMHIPUUECKOM 30.12.2025
MIOBEPXHOCTH
49 [Mununap. IIpssmoiit KpyroBon LUIUHAD.
IInowans NOBEpXHOCTU LIMJIMHAPA 13.01.2026
Konnueckast noBepXHOCTS,
50 o0pazyroine KOHUYECKON
noiep})/m:(l:m. Konyc 13.01.2026
51 CeueHue KOHyCa MIOCKOCTHIO,
napasuiesIbHON MIOCKOCTH OCHOBAHUSA 15.01.2026
5 Vceuénnblit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB 20.01.2026
53 [Tnowanb OOKOBOW MOBEPXHOCTH U
NOJIHOM MOBEPXHOCTHU KOHYyCa 20.01.2026




54

[Tnomans OOKOBOH MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

22.01.2026

55

CrepeomMeTpuueckue 3aJa4u Ha
A0Ka3aTe€JIbCTBO U BBIYHUCJICHHUE,
NOCTPOEHUEM CEYEHUH LIMIIMHIPA,
KOHyCa

27.01.2026

56

CrepeomeTpuueckue 3a1a4u Ha
A0Ka3aTe€JIbCTBO U BBIYHUCJICHHUE,
NOCTPOEHUEM CEYEHUH LIMIMHIPA,
KOHyCa

27.01.2026

57

HpI/IK.IIa,HHbIe 3ada4u, CBA3aHHBIE C
HUJIUHAPOM

29.01.2026

58

HpI/IK.IIa,HHbIe 3aga4u, CBA3aHHBIE C
HUJIMHAPOM

03.02.2026

59

Cdepa u wap

03.02.2026

60

[epeceuenue cdeps! u Lapa ¢
riockocThio. Kacanue mmapa u cdepsr
TIIOCKOCTBI0. Bun u m3obpakenue mapa

05.02.2026

61

Iepeceuenue cdeps! u Lapa ¢
riockocThio. Kacanue mmapa u cdepsr
TIOCKOCTBI0. Bun u m3obpaxenue mapa

10.02.2026

62

VYpasuenue chepsl. [Lnomans cheps u
e€ yacrei

10.02.2026

63

Cummerpus cheps! 1 Lapa

12.02.2026

64

CrepeomeTrpuueckue 3a7a4u Ha
A0Ka3aTe€JIbCTBO U BBIYHUCJICHHUE,

17.02.2026




CcBsi3aHHbIe cO chepoil U wapom,
MOCTPOEHUEM MX CEYEHUI TIOCKOCTHIO

CrepeomMeTpuueckue 3aJa4u Ha
A0Ka3aTe€JIbCTBO U BBIYHUCJICHHUE,

03 CBsI3aHHbIE CO Cepol U Lapom, 17.02.2026
MIOCTPOEHHEM UX CEYEHUH MIOCKOCTbIO
66 IIpuknanHble 3a0a4u, CBSI3aHHbIE CO
cdepoii u mapom 19.02.2026
IToBTOpEHHE: OKPYXKHOCTD Ha
67 MJIOCKOCTH, BBIYMCIIEHUS] B OKPYKHOCTH
CTaHname;Ie nonpoous " ’ 24.02.2026
68 PaznuyHble KOMOMHALIMU TeJ BpallleHUs
Y MHOTOTPAHHUKOB 24.02.2026
69 3anaun rno teme "Tena v MoBEpXHOCTU
BpalieHus" 26.02.2026
70 3anaun rno teme "Tena v MoBepxHOCTH
BpalieHus" 03.03.2026
- KontposbHas pabora "Tena u
NOBEPXHOCTH BpalieHus" 03.03.2026
7 O6bém uununapa. Teopema 06 oObEMe
NPsAMOIO LUJIUHAPA 05.03.2026
Brruucnenne 06bEMOB Tell C MOMOLIBIO
73 onpenenéHHoro unrerpana. Oobém 10.03.2026
KOHyca
4 [Tnomany OOKOBOI U MOJIHOM
MOBEPXHOCTH KOHYyCa 10.03.2026




75

CrepeomeTrpuueckye 3agady, CBI3aHHbIE
C BBIYHMCIIEHHEM OOBbEMOB LIMJIMHAPA,
KOHyCa

12.03.2026

76

[Tpuknannsle 3anauu no Teme "OO0bEMBI
U TUIOLIAAN MOBEPXHOCTEH Ten"

17.03.2026

717

OObéM 1apa 1 HIAPOBOrO CEKTOpA.
Teopema 06 oO6béme mapa. [Lnomans
cdepsl. CTepeoMeTpudecKkue 3aauy,
CBsA3aHHbIC C BBIYHUCJIICHUEM O6”béMOB
1apa, LapoBOro CErMeHTa U LIapoBOro
ceKkTopa

17.03.2026

78

[Tpuknanublie 3ana4u 1o teme "OObEMBI
Ten", CBsA3aHHbIE C OOBEMOM 1apa U
iowmansto chepol. CooTHOIIEHUS
MEXAY TUIOLIASIMU TOBEPXHOCTEHN U
00BbéMamMu MOAOOHBIX TeJl

19.03.2026

79

[TonoGHble Tesla B IPOCTPAHCTBE.
H3menenue o6béma npu nogoduu.
CrepeomeTpuuecKie 3a1auu, CBsI3aHHbIE
C BbIYUCJIEHHEM OOBEMOB TEJ U
TIoLaaei NoBepxXHOCTeN

24.03.2026

80

KontponrHast padora "ITnomanu
MOBEPXHOCTH U OOBEMBI KPYTJIbIX TeN"

24.03.2026

81

JIBU>K€HHUsI MPOCTPAHCTBA.
OtoOpakeHusi. JIBUKEHHUS] U PABEHCTBO
¢uryp. OOine cBOWCTBA NBUXKEHUHN

26.03.2026

82

Bunb! nBUXeHUN: NapaieabHblil
NEPEHOC, UEHTPaIbHAs! CUMMETPHUS,

07.04.2026




3epKajbHasi CHMMETpPHs1, TOBOPOT
BOKPYT MPSIMOM

83

[IpeoGpazosanus nonobusi. [Ipsimas u
cdepa Diinepa

07.04.2026

84

I'eomerpuueckue 3anauu Ha
NPUMECHCHHUE NBUXKCHUSA

09.04.2026

85

KonTposbHas pabora "BekTopsl B
npocTpaHcTBe"

14.04.2026

86

Ob6o6waroiee noropenue 11 noHsTHi
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMaTH3alisl 3HAaHUH:
"ITapanienbHOCTb MPSIMBIX U
MJIOCKOCTEH B MPOCTpaHCTBE"

14.04.2026

87

Ob6o6bwuaroee noropeHue 11 noHsaTui
U METOJO0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATU3aLMsl 3HAHUH!
"BexTophbl B mpocTpaHcTBe"

16.04.2026

88

Ob6o6bwaromee noropeHue 11 noHsaTui
U METOJOB Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATU3aLMs 3HAHUH!
"BexTophbl B mpocTpaHcTBe"

21.04.2026

89

Ob6o6waroee noropenue 11 noHsaTui
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATU3aLMsl 3HAHUH!
"O6beM MHOrOrpaHHuKa"

21.04.2026

90

Ob6o6waroee noropenue 11 noHsaTui
U METOJ0B Kypca reomerpuu 10-11

23.04.2026




KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUM
"O6beM MHOrOrpaHHuKa"

91

Ob6o6waroiee noropeHue 11 noHsaTui
U METOJOB Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATU3aLMsl 3HAHUH!
"TInowaau NOBEPXHOCTH U OOBEMBI
KpyribIx Ten”

28.04.2026

92

Ob6o6waroee noropeHue 11 noHsaTui
U METOJOB Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATU3aLMsl 3HAHUH!
"TInowaau NoBEPXHOCTH U OOBEMBI
Kpyribix Ten”

28.04.2026

93

Hrorosasi KOHTpoJIbHAsE padoTa

30.04.2026

94

Hrorosasi KOHTpoJIbHAsE padoTa

05.05.2026

95

[ToBTOpeHue, 06001EeH e U
CHUCTeMaTU3aluUs 3HaHUHN

05.05.2026

96

Hcropus pasBUTHs CTEPEOMETPUM KaK
HayKH U €€ pOJIb B Pa3BUTUH
COBPEMEHHbBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOIUH

07.05.2026

97

Hcropus pasBUTHsI CTEPEOMETPUM KaK
HayKH U €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX HHXKEHEPHbBIX U
KOMIBIOTEPHBIX TEXHOJIOIUH

12.05.2026

98

HUctopust pa3BUTHS CTEPEOMETPUM KaK
HAayKHU U €€ POJIb B Pa3BUTHU

12.05.2026




COBPEMEHHBIX HHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOrUH

99

Hcropus pasBUTHs CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX HHXKEHEPHbBIX U
KOMIBIOTEPHBIX TEXHOJIOTUH

14.05.2026

100

Hcropus pasBuTHsI CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUH

19.05.2026

101

Hcropus pasBUTHsI CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

19.05.2026

102

Hcropus pasBUTHs CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX HHKEHEPHbBIX U
KOMIBIOTEPHBIX TEXHOJIOIUH

21.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJIBHOMI TIPOI'PAMMBI

10 KUJIACC
Kon o
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATbI 0CBOCHHSI 0CHOBHOM
NpoBepPsieMOoro .
00pa3oBaTe/IbHOM NMPOrpamMMbl cpeaHero o01ero o0pa3oBaHusi
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOYKA, MPsIMasi, IIOCKOCTh
79 IIpuMeHsITh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX INPH peLIeHUH
' reoOMeTpPUYECKHX 3a1ay
73 OnepupoBaTh MOHATHSMHM. NapajuIe]bHOCTh W MEPHEHANKYJISPHOCTh
' NPSMBIX U MJIOCKOCTEH
74 KnaccupuuupoBarh B3aMMHOE pacroiOKEHHE MPSIMBIX M MJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHSATUSIMHU: ABYTPAHHBIN YroJ, rpaHu ABYIPAHHOrO yIJa,
7.5 peOpo ABYrpaHHOrO yria, JUHEHHBIN Yyroj IBYTPaHHOrO yria, rpaaycHas
Mepa JBYIPaHHOrO yria
76 OnepupoBaTh MOHATHUSMU. MHOTOTPAaHHUK, BBIMYKJBIM M HEBBIMTYKJIbIH
' MHOI'OTPaHHHUK, 3JIEMEHTbl MHOTOIPaHHHUKA, MPaBUJIbHbBII MHOTOIpaHHHUK
77 PacrnozHaBaTh OCHOBHbIE BHIbl MHOIOIPAaHHUKOB (NUpaMuia, NpU3Ma,
' NPSIMOYTOJIbHBIN Napanjenenunen, kyo)
KnaccupuuupoBarb  MHOrOrpaHHHMKH,  BbIOMpasi ~ OCHOBaHUS Ui
78 Knaccupukauuu  (BBINYKJIbIE W HEBBINYKJIbIE  MHOTOTPAHHUKH,
' NpaBUJIbHbIE MHOTOIPAHHUKH, TIPSIMble W  HAKJIOHHbIE MPU3MBI,
napajienenuneabl)
79 Onepuposatb NOHATUSIMHU! cekyuias MJIOCKOCTb, cedyeHue
' MHOT'OTPaHHUKOB
710 OOBACHATH  MPUHLMIIBI  MOCTPOEHUS  CE€YEHMH  MHOIOrPaHHMKOB,
' UCIOJB3Ysi METOJ CJIENOB
Ctpoutb cedyeHHss MHOIOIPaHHUKOB METOAOM CJIEJOB, BbINOJHATD
7.11 (BBIHOCHBIE) IMJIOCKHE YEePTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX HUryp:
BHJI CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaXOXIEHHE TEOMETPUYECKUX BEJIHUYUH MO oOpa3uam
WIH alropuTMaM, MPHUMEHsIs M3BECTHblE aHAJIUTHYECKHE METOAbl INMpHU
7.12 pELIEHUH CTaHAAPTHbIX MAaTEMaTUYECKUX 3ada4 Ha BbIYUCIECHUE

paCCTOSIHI/Iﬁ MEXAY ABYMsS TOYKAMH, OT TOYKHU OO HpﬂMOﬁ, OT TOYKHIOO
MJIOCKOCTHU, MEXAY CKPELINBAOIIUMUCS NTPAMbIMHU




7.13

Pewarb 3a1auu Ha HaXOXJIEHHE FEOMETPUUECKUX BEJIMYUH MO 00pa3nam
WM aJrOpUTMaM, NPUMEHsS U3BECTHbIC AHAJUTHYECKUE METOAbl MpPH
pEeLIeHMH CTAHOAPTHBIX MATEMaTUUECKUX 3aJad Ha BBIUMCJIEHHUE YIJIOB
MEXAY CKPELIMBAIOIIMMUCS MPSMBIMH, MEXIY MNPSAMON U IJIOCKOCTBIO,
MEXY MIOCKOCTSIMM, IBYTPAHHbIX YIJIOB

7.14

Bbaucnsaite 0ObEMBI U MJIOLIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(npu3Ma, nupamMuaa) ¢ NpuMeHeHHeM (HOPMYJI, BbIYUCIISTh COOTHOLIEHHUS
MEXIY MJIOIAISIMU MOBEPXHOCTEH, o0béMaMu NOI00OHBIX
MHOTOIpaHHHKOB

7.15

OnepupoBaTh MOHATUSIMHU. CUMMETPHUsSl B NPOCTPAHCTBE, LEHTP, OCb U
TJIOCKOCTh CUMMETPHH, LIEHTP, OCb U MIIOCKOCTb CHMMETPHH (QUTYPBI

7.16

H3pnekaTb, npeoOpa3oBbIBATb W MHTEPIIPETUPOBATh HH(POPMALMIO O
NPOCTPAHCTBEHHBIX TIeOMeTpUYecKUX (GUrypax, NpPeACTaBIEHHYIO Ha
yepTekax U pUCYHKax

7.17

[IpumeHsTh reomeTpudeckue GakThl ST PELICHUS CTEPEOMETPHUECKUX
3a7ay, NPEaNnoyararIlUX HECKOJbKO LIArOB pPELIeHMs, €CJIH YCJIOBHS
IPUMEHEHHUS 3a/1aHbl B IBHOW (opme

7.18

IIpuMeHATL mpocTeillne NpOrpaMMHbIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKALIMOHHbIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aAa4

7.19

IIpuBOAMTE MpUMeEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
’KU3HH, PACMIO3HABATD MPOSIBIEHUE 3aKOHOB N'€OMETPUH B UICKYCCTBE

7.20

IIpuMeHsATH MONyYEHHbIE 3HAHUS HA MPAKTUKE. aHAJTU3UPOBATh peajibHbIe
CUTyaLlUU U IPUMEHSITh U3YUYEHHbIE TOHSATHS B MPOLIECCE NMOMCKA PELLIECHUS
MaTeMaTU4YeCKu  CHOpMYIHPOBAHHONW  MPOOJEMBbI,  MOAEIUPOBATH
peasbHble CUTyallMd Ha SI3bIKE IE€OMETPHUHU, HUCCIAEAOBaTb MOCTPOEHHBIE
MOJEJIH C UCIIOJIb30BAHUEM I€OMETPUUECKUX MOHATHH U TEOPEM, allnapara
anreOpel, peliaTh MPAKTHYECKUE 3aJayH, CBSI3aHHbIE C HAXO0XXICHUEM
reOMETPUYECKUX BEJIUUUH

11 KJIACC

Kon
NpoBEPsAEMOro
pe3yJabTaTa

6

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATbI 0CBOCHHSI 0CHOBHOM
00pa3oBaTe/IbHOM NMPOrpPamMMbl CpeaHero o01ero o0pa3oBaHusi

I'eomerpus

6.1

OnepupoBaTh MOHATHSMH: LIMJIMHAPUYECKAs: MOBEPXHOCTh, OOpa3yrolue
UUJIMHAPUYECKON NOBEPXHOCTH, LMIMHADP, KOHUYECKas MOBEPXHOCTb,
oOpasyrolire  KOHMYECKOHW  IOBEPXHOCTH, KOHYyC, cdepuueckas
NOBEPXHOCTb

6.2

Pacno3HaBaTh Tena BpaleHus (LMJIMHAP, KOHYC, cdepa u wmap)




6.3

OOBsicHATB CTOCOOBI MONYYEHUS TEJT BPALLIEeHHUs

6.4

KnaccuduuuposaTh B3aMMHOE pacoiockeHue chepbl U MIOCKOCTH

6.5

OnepupoBaTh MOHATUSIMH. LIAPOBOH CErMEHT, OCHOBAaHHE CErMEHTa,
BBICOTa CErMEHTa, LIAPOBOH CJIOH, OCHOBaHME IIAPOBOTrO CJOS, BBICOTA
IIAPOBOTO CJIOSI, APOBOH CEKTOP

6.6

BbuucnaTe OOBEMBI M MIOLIAOM TMOBEPXHOCTEH TeN BpalleHHs,
reOMETPUYECKHX TeJl C MPUMEHeHHeM Gopmy

6.7

OnepupoBaTh MOHATUSIMH. MHOTOIPDAaHHHUK, BIUCaHHBIA B cdepy U
ONHUCaHHBII 0KOJIO chepbl, cepa, BIUCAHHAS B MHOTOIMPAHHHUK HJIM TEJIO
BpALLEHUS

6.8

BbIMUCISTH COOTHOIIEHHUS MEXKTY MJIOLIAISIMU TOBEPXHOCTEH U 00bEMaMU
NMOoAOOHBIX TEJ

6.9

H3o0paxaTe u3ydaeMble (GUIYpbl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbINONMHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (Uryp: BUI CBepxy, COOKY, CHHU3Yy, CTPOUTb CEYEHUs Tel
BpaLLEHUs

6.11

W3BnekaTb, WHTEPNPETHPOBATh M MpeoOpa3oBbIBaTh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, NPEACTaBICHHYI Ha
yepTekax U pUCYHKax

6.12

[IpumeHsTh reomeTpudeckue (GakThbl ST PELICHUS CTEPEOMETPHUECKUX
3a7ay, NPeNnojararlluX HECKOJbKO LIAaroB pEUIeHUs, €CJIH YCJIOBUS
IPUMEHEHHUS 3a/1aHbl B SIBHOW opme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BbIHO.HHSITb HeﬁCTBHH CJIOXKEHUA BeKTOpOB, BBIYUTAHUSA BeKTOpOB 51
yMHO)KeHI/ISI BeKTOpa Ha YMHCIJIO, O6”b$ICH$ITb, KaKUMH CBOﬁCTBaMI/I OHHU
oOnamaror

6.15

[IpuMeHsITh NpaBUIO Napajulesenynena Npy CiloXeHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUSMHU: J€KAPTOBbl KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOpP, MOAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATbl BEKTODA,
yroal MexJy BEKTOpaMHM, CKaJlsIpHOE MPOU3BEAEHUE BEKTOPOB,
KOJIJTMHEApHbIE U KOMIUIAaHApHbIE BEKTOPbI

6.17

Haxonute cymMMy BEKTOpPOB M IPOMU3BEAECHHE BEKTOpA Ha YHUCIO, Yroi
MEXIy BEKTOpaMH, CKaJsIpHOE MPOM3BENEHHE, pacKiaablBaTb BEKTOP IO
IBYM HEKOJUIMHEAPHbIM BEKTOpaM

6.18

3amaBaTh MIOCKOCTh YPaBHCHHUEM B HeKapTOBOﬁ CUCTEME KOOPpAUHAT

6.19

Pemath HpOCTGﬁLLIHG r€OMETPUYECKHUE 3a0a4YU HA MPUMEHEHUE BEKTOPHO-
KOOPAUHATHOr O METOAA

6.20

Pemate 3amauM Ha OOKa3aTEJIbCTBO MAaTEMAaTUYECKMX OTHOIIEHUH H
HaXO0XACHHUE T'COMCTPUUYECKHUX BEJIMYUH IO o6pa3uaM UJIK aJropuTrMam,




MPpUMEHSA HU3BECTHbBIC METOAbI npu PE€UICHUH CTaHOAPTHBIX
MAaTEMAaTHYCECKUX 3ada4

6.21

IIpuMeHAT, mpocTeilline NpOrpaMMHbIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKALIMOHHbIE CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3aAa4

6.22

IIpuBOAMTE MpUMeEpPbI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
’KU3HH, PACMIO3HABATH MPOSIBJIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE

6.23

IIpuMeHsATH MONyYEHHbIC 3HAHUS HA MPAKTUKE. aHAJTUM3UPOBATh PeajibHbIe
CUTYaLlUU U IPUMEHSITh U3YUYEHHbIE OHSATUS B MPOLIECCE MOMCKA PELLICHUS
MaTeMaTu4ecku  CHOpMyJTUpPOBaHHOH  mpoOJieMbl,  MOIEIUPOBaATh
peasbHble CUTyallMd Ha $I3bIK€ I'€OMETPHUH, MCCIENOBAaTh MOCTPOEHHBIE
MOJEJIH C UCTIOJIb30BAHUEM I€OMETPUUECKUX MOHATUH U TEOPEM, allnapara
anreOpbl, peliaTh MPAKTHYECKHE 3aJayd, CBSI3aHHbIE C HaXOXJIEHHEM
reOMETPUYECKUX BEJIMUUH




ITPOBEPAEMBIE JJIEMEHTbBI COAEP KAHUSA

10 KJTACC

Kon

IIposepsiemblii 31eMeHT COAePRAHUS

I'eometpus

7.1

OcHoBHble MOHATUS cTepeoMmeTpud. Touka, MpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsTue 06 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH
U CIIEACTBUS U3 HUX

72

B3aumHOe  pacnonoxkeHue NpsMBIX B NPOCTPAHCTBE.  MEPECEKAIOLINECS,
napajulefibHble W CKpeluMBaloluMecs Tmpsimble. IlapannenbHOCTb MOpPAMBIX U
TUIOCKOCTE B MPOCTPAHCTBE: MapajjelbHble MpsiMble B  NPOCTPAHCTBE,
napajuieIbHOCTh TPEX MNPSMbIX, NapajuleJbHOCTh MPSIMOM M IUIOCKOCTH. YTIBIC
COHAIpaBJEHHbIMH CTOPOHAMHM, VYIrOJ MEXAy MNpsIMbIMH B  IPOCTPAHCTBE.
[TapannenpHOCTh MJIOCKOCTEN: MapasuiesibHble MIOCKOCTH, CBOMCTBA MapasuiebHbIX
riockoctei. [Ipocreiiiine NMpoCcTpaHCTBEHHbIE (QUIyphl HAa IJIOCKOCTH: TETPa’.p,
KyO, mapajienenunen, NOCTPOEHUE CEYeHUN

7.3

IlepneHauKyAsIPHOCTL NPSIMOM M IJIOCKOCTH: MNEPHNEHAUKYJSIPDHBIE TpsMblE B
NPOCTPAHCTBE, MPsiIMble MapasjieNbHble U NEPNEHANKYJIPHbIE K MJIOCKOCTH, MPU3HAK
NEPHEeHANKYJIPHOCTH NPSIMOM U TUIOCKOCTH, TEOpEMA O NPSIMON NMepPNEeHAUKYIsI PHON
TJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKAY NMPSIMOM U MJIOCKOCTBIO, ABYPAHHBIN
yroJ1, JUHEeNHbINA yroj AByrpaHHoro yriua. [lepnennukynsp U HakJIOHHbIE: pAaCCTOSTHUE
OT TOYKH J10 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 MJIOCKOCTH, NMPOeKLUst GUrypbl Ha
TJIOCKOCTD. IIepnenanKyIsIpHOCTb MIIOCKOCTEH: MPU3HAK MEePNEeHAUKYISPHOCTH ABYX
njockocTeil. TeopeMa o TpEX nepneHauKyJspax

7.4

IIoHATHE MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTbl MHOIOIPAaHHMKA, BBINYKJbIE U
HEBBINYKJIbIE MHOIOTPAHHUKH, pa3BEpPTka MHororpanHuka. Ilpusma: n-yronbHas
npu3Ma, IpaHU U OCHOBAHMS MPHU3MBI, NpsMas U HaKJIOHHAsl NPU3MbI, OOKOBas U
NOJIHasA MOBEPXHOCTh Npu3Mmel. [lapannenenunen, npsiMOyroybHBIA Napasiesenunen
u ero ceoictsa. [lupamuna: n-yronbHast nupamuaa, rpaHd U1 OCHOBAHUE MUPAMMIBI,
OOKOBast M MOJHAas MOBEPXHOCTb NMUpPaMUbI, NMPaBUIIbHAS U YCEUE€HHAs NMUpaMUia.
DneMeHTbl Npu3Mbl M nupaMuabl. IIpaBuibHbIE MHOTOIpaHHUKH: TOHSITHE
NPaBWIbHOTO MHOIOIPaHHMKA, MpaBUJbHAs MpU3Ma W MpaBWIbHas NHUPAMUAA,
MpaBWIbHAS TPEYToJibHAsi MUpaMUa U MPaBHIIbHBINA TeTpas’ap, kyO. IlpencraBnenue
O MpaBWJIbHBIX MHOIOrpaHHMKaX: OKTa’lp, AoleKa’aAp M ukocadapyrue CedeHus
NPU3MbI U TUPAMUbI

7.5

CuMMeTpHst B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUKH, MPSMO, MIOCKOCTH.
DOneMeHTbl CUMMETPUMM B  MNUpamMuaax, MNapajulellenunenax, IMpaBUIbHbBIX
MHOIOrpaHHHKax

7.6

BbluncrneHue 31€MEHTOB MHOIOTpaHHUKOB: pEOpa, AuaroHanu, yriel. Ilnomanb
OOKOBOH MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSMOM MNpPHU3MBL, MJIOLIAlb




OCHOBaHHUH, Teopema 0 OOKOBOH MOBEPXHOCTH MpsiMON mpu3Mbl. [1nomans 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH IMPAaBUJIBHOH MUPAMUABL, TEOpeMa O IJIOLIAIH
yceuénHoi nupamuabl. [Tonsitue 06 06béme. OOBEM MUPAMUIBL, TPU3MBI

7.7

[TonoOHeie Tena B mpocTpaHcTBe. COOTHOLICHHUSI MEXKAY TUIOIIAASIMU NTOBEPXHOCTEH,
00BEMaMHU MOAOOHBIX TeJ

11 KJIACC

Kon
6

IIpoBepsiemblii 31eMeHT COAePRAHUS

I'eomerpus

6.1

[unuHapudeckasi MOBEPXHOCTb, 00PA3yIOIIUE LIMIUHAPUYECKOM MOBEPXHOCTH, OCh
LlHJIHHHpH'{eCKOﬁ MOBEPXHOCTH. ]_[I/I.HI/IHHpI OCHOBAHHUA H 6OKOBa$I MOBEPXHOCTD,
oOpasyroias 4 OCh, IIOLaAb OOKOBOM U MOJIHOW MOBEPXHOCTH

6.2

KoHnueckass noBepxHOCTb, 00Opasyrooude KOHUYECKOH IOBEPXHOCTH, OCb H
BEpILIMHA KOHUYeCKOi nmoBepxHOCTH. KOHYC: OCHOBaHUE U BeplLIMHA, 0Opasyromias
1 OCb, TIOLIAAb OOKOBOH U MOJIHON MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroLue
H BbICOTA, OCHOBAHHA U 6OKOBa$I MOBEPXHOCTDH

6.3

Cdepa u wap: 1eHTp, paauyc, AMaMeTp, MoLaab NoBepXHOCTH chepbl. BzaumHoe
pacnojioxxeHue cepbl U MIOCKOCTH, KacaTellbHasl IUIOCKOCTh K cdepe, miouanb

cdepsl

6.4

H300pakeHue Ten BpalleHHs Ha MIIOCKOCTH. Pa3BépTka LMIMHApA U KOHYCa

6.5

KoMOuHanmu Ten BpalleHHss U MHOTOTPAHHUKOB. MHOTOTpaHHHUK, ONHCAHHBIHA
okoo chepsl, chepa, BIIUCAaHHAS B MHOTOTPAHHUK, UJTH TEJIO BPaLlleHUs

6.6

[Tonsitue 06 o6wvéme. OcHOBHBIE CBOIicTBa 00BEMOB Ten. Teopema 00 oOBEMe
NPSIMOYTOJILHOIO Mapajjieenunena v cieactsus u3 Heé. OOBEM LMIMHIPA,
koHyca. O0béM apa u miomans chepsl

6.7

[TonoGHble Tena B  npoctpaHcTBe. COOTHOLIEHHS MEXIy  IUIOLIANSIMU
noBepxHocTel, 00bEMaMU NOJOOHBIX TeJ

6.8

Ceuenuss umnMHIOpa (MapajuieibHO U MEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca
(mapanneapbHOE OCHOBAHHUIO M MPOXOZAsILEe Yepe3 BEPIIUHY ), CEUEeHHUs L1apa

6.9

BexTop Ha miockoctd U B npocTpaHcTBe. CloXkeHHe W BbIUMTaHHE BEKTOPOB.
YMHOX€EHHE BEKTOpa Ha 4uCio. Paznoxenue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BektopaM. IlpaBuno mnapamnenenunena. Pemenune 3amad, CBS3aHHBIX  C
NPUMEHEHUEM MPABUJ NEHCTBUHN C BEKTOPAMHU

6.10

IIpssmoyronpHasi cucreMa KOOpPAMHAT B MpocTpaHcTBe. Koopaunatel BekTOpa.
IIpocreiiiine 3amauud B KOOpAMHATax. Yron Mexnay BekTopamu. CkansipHoe
NPOU3BEAEHUE BEKTOPOB. BbIUMCIIEHHE YIIIOB MEXAY NPSIMBIMU U MIOCKOCTAMM.
KoopanHaTHO-BEKTOPHBIN METOM NMPHU PELIEHUH F€OMETPUUYECKHUX 3aaad




IIPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJILHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBAHHUSI K MPeIMETHBIM Pe3yJbTATAM OCBOEHHSI
NMpPOBepPsieMOro | OCHOBHOII 00pa30BaTe/IbHOI MPOrpaMMbI CpPeAHero ooLero
TpeOoBaHHUsI o0pa3oBaHust

Bnanenne meronamm 1OKa3aTebCTB, AJIrOPUTMAMH pEIIEHUs 3a1ay;
yMeHue (GOpMyJIMpPOBAaTh U ONEPHPOBATH MMOHATUSMH. OINpPENeNICHHE,
aKCMOMa, TEOpeMa, CJIEACTBHE, CBOICTBO, NpPHU3HAK, NOKAa3aTelbCTBO,
paBHOCHUJIbHBIE (POPMYJIMPOBKU; NPUMEHSTDb HX; YMEHHE (HOPMYJIHPOBATH
00paTHOE W MPOTHUBOMOJIOKHOE YTBEP)KIAEHHE, MPUBOAUTH MPUMEPBI U
KOHTPIPUMEpPBI, HCIONb30BaTh METOA MAaTeMaTH4eCKOH HHIYKLHH,
NPOBOAMTL JIOKA3aTeNIbHbIE pACcCYy)KOEHHsT TMpU  PpELIeHHUH  3anad,
1 OLICHUBATh  JIOTMYECKYIO  MpPaBUJIBHOCTb  PACCYXXIEHHWH, yMeHHe
OMEepHPOBATh MOHSATHSIMHU: MHOXXECTBO, NMOJMHOXECTBO, OMNEpPaLMUu Hax
MHO)XECTBAMH, YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
anmnapar AJisl OMCaHUs PeajbHbIX MPOLIECCOB U SIBJCHUH U MPH PELIEHUU
3amay, B TOM 4YHCJE M3 JPYrUX Yy4eOHBbIX TMpPEeIMETOB;, YMEHHe
ONepHpOBaTh MOHATHAMU: rpad, CBA3HBIN rpad, nepeso, LUK, rpad Ha
TUIOCKOCTH, YMEHHE 3alaBaTb W ONMCHIBaTH rpadbl pPasIM4YHBIMU

cnocobaMu; UCMONIb30BATh rpadbl MPU PEeLIEHUH 3a1a4

YMeHHe OnepupoBaTh MOHSITUSMH: HATypaJbHOE YHCIIO, LEJOe YHCIIO,
CTEIEeHb C LEeJIbIM NI0Ka3aTejeM, KOPeHb HaTypaJIbHOMH CTENEeHH, CTENeHb
C palMOHAJbHBIM  TMOKa3aTejeM, CTENeHb C  JeHCTBUTENbHBIM
nokasarenaeM, JorapudM UHCIa, CHHYC, KOCHHYC U TaHIeHC
MPOU3BOJIPHOTO YHCJA, OCTaTOK IO MOAYJI0, PALHOHAIBHOE YHCIIO,
MpPALMOHATBHOE  YMCIO,  MHOXXECTBA  HATYypajbHBIX,  LEJbIX,
2 paLMOHAJIbHBIX, IEHCTBUTENBHBIX YHCEN, YMEHHE HCIOJb30BATh
NPU3HAKU AETMMOCTH, HAaUMEHbLIMHA OOLIMI NeNuTeNb U HauMeHbllee
obuee kpaTHOe, aaroputM EBkinzaa mpu peueHun 3anad; 3HAKOMCTBO C
pPa3sIMYHBIMM  TO3MLIMOHHBIMU  CHCTEMAMM  CUHCIICHHUS, YMEHHE
BBIMOJIHSITh BBIYUCJIEHHE 3HAYEHUI M NpeoOpa3oBaHMsl BBIPAXKEHUH CO
CTEeNeHsIMH U JiorapupmMamu, npeodpa3oBaHHUsl APOOHO-PALIMOHATBHBIX

BBIP@KEHUH, YMEHHE OINEpUPOBATb MOHSATHSMHU. IOCIEA0BATENBHOCTD,




apudMeTHUecKasi MPOrpeccusi, reoMeTpuyeckasi nporpeccus, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpuueckasl  MpOrpeccus; yMEeHHe  3a1aBaTh
MOCJIEOBATENbHOCTH, B TOM YHCJIE C TIOMOLIBIO PEKYPPEHTHBIX HOpMYyI;
yMEHHE ONepUpOBaTh MOHATHUSAMU. KOMIUIEKCHOE UYHCJIO, COMpPSKEHHbIE
KOMILJIEKCHBIE YHCJIa, MOZYJIb U aPTYMEHT KOMIUIEKCHOTO Yucia, popma
3aMiCcH KOMIUIEKCHBIX 4Hces (reoMeTpuyeckas, TPUrOHOMeTpUYeckas U
anrebpauyeckasi); yMeTb MNPOU3BOAUTH apudmeTHueckue NelcTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMH; TPUBOAUTH IpPHUMEPbl  HCIOJb30BaHUSA
KOMIIJIEKCHBIX 4YHCEJ, ONEepUpPOBATh MOHATUSMM. MaTpuua 2x2 m 3x3,

OonpeacIuTEIb MaTPULIbI, I“eOMeTpI/I'{eCKI/Iﬁ CMBICJT ONIPEACIIUTEIA

YMeHHe onepupoBaTh MOHATUSIMH. PALMOHANIbHbIE, UPPALIUOHAJIBHBIE,
MOKa3aTeNbHble, CTENEHHbIe, JorapupMHUECKHe, TPUTOHOMETPUYECKHE
ypaBHEHUsI W HEPABEHCTBA, MX CHUCTEMbl, YMEHHE ONEepPUPOBATH
MOHSATHSMU: TOXIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUe, YpaBHEHHE,
HEPABEHCTBO, CHUCTE€Ma YpPaBHEHUH M HEPABEHCTB, PABHOCHJIBHOCTb
ypaBHEHUI, HEPABEHCTB M CHUCTEM, YMEHHE pelaTb YPaBHEHMS,
HEPABEHCTBA U CUCTEMbI C MOMOLIBIO PAa3JWYHbIX MPUEMOB, pellaTh
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMbl C TapaMeTpPOM; MPUMEHATH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBbI [UIsl PELUIEHHUs] MATeMaTH4YEeCKUX

3a7a4 ¥ 3a1a4 U3 Pa3JIM4YHbIX 00J1acTeil HAayKU U pealbHOM XKU3HU

VMeHue onepupoBaTh NOHATUSAMH. (PYHKLMS, YETHOCTb (PYHKLHUH,
MNEepUOANYHOCTh (PYHKLIMH, OrPaHUYEHHOCTb (YHKLHUH, MOHOTOHHOCTb
byHKUMH, S3KCTpeMyM (QYHKLHH, HauOoJblIee U HaUMEHbLIIee 3HaYEHHs
(GYHKLMH Ha MPOMEXKYTKE, HEerpepbIBHAs PYHKLMS, aCUMIITOTHI rpaduka
¢byHKUMH, epBas U BTOpasi MPOM3BOAHAS (QYHKLHH, F€OMETPUUYECKUI U
¢bu3nyeckuil CMBICI NPOM3BONHOW, mepBOOOpa3Hasi, ONpenenEHHbINH
MHTErpasl; YMEHHE HAaXOOUTb aCUMNTOThI rpaduka (QPyHKLUUH, YMEHHE
BBIYMCISTh MPOM3BOAHBIE CYMMBbI, IPOU3BEIEHHs, YaCTHOTO U
KOMIO3ULMK (YHKLUMHA, HAXOOUTbh ypaBHEHHE KacaTeNbHOH K rpaduky
(GyHKUMH, YMEHHE HAaXOAUTb NMPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA,
YMEHHE HCIOJIb30BaTh IMPOU3BOAHYIO [UIS MCCIENOBaHUS (PYHKLHH,
HAaxOOUTh HauOOJbLIME M HAaUMEHbIUWE 3HaueHHst (QYHKLHIA, CTPOUTH
rpa@MKy MHOTOUYJIEHOB C MCIIOJIb30BAHHEM ammnapara MaTeMaTH4eCKOro
aHanmu3a, MPUMEHSATb NPOU3BOOHYK [UI HAXOXKAEHHS HAWJIy4lIero
peLIeHUs] B NMPHUKJAAHBIX, B TOM 4YHCJIE€ COLMAIbHO-3KOHOMHUYECKUX H

bu3MUecKUX 3aaa4ax; HaXOAUTD MJIOLAAU U 00BEMBI PUTYpP C MOMOLIBIO




UHTErpajia, NpuBOAUTH NPHUMEPBI MATEMATUYECCKOTO MOACIUPOBAHUA C

NoMOIIbIO MU depeHHaNIbHbIX YPaBHEHUH

VMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHkuuu, obpaTHas
byHkuMsA, koMno3uuMs (GYHKUMH, JUHEHHas (QyHKLMs, KBaIpaTH4Has
byHKLMSA, paLMOHaNbHas byHKLuS, CTerneHHast byHKLMS,
TPUTOHOMeTpUUeCKHe (YHKUMH, OOpaTHblE TPUTOHOMETPHUYECKHE
byHKUMH, TOKa3zaTenbHass M Jorapupmuueckas (GYHKLUUHM, YMEHHE
CcTpouTh rpaduku M3y4eHHbIX (QYHKLHMH, BBINOJHATH NMpeoOpa3oBaHMs
rpadukoB HYHKUMHA, UCTIONB30BaTh rPadUKU I U3YUEHHsI TPOLIECCOB U
3aBUCUMOCTEH, NMPH PELICHUH 3a1a4 U3 APYrHX yUeOHBIX MPEIMETOB U
3a7a4 U3 peasnbHOM )KU3HH, BbIpaxkaTb (POpMyJIaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMMU, UCTIOJIb30BATh CBOICTBA M rpadp K HYHKLUMH I peLIeHUs
ypaBHEHMH, HEPABEHCTB M 3ajady C MapaMeTpaMH, H300paxkaTb Ha
KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PELIEHUH YPAaBHEHUI, HEPABEHCTB

H UX CHUCTEM

VYMeHHe peliaTb TEKCTOBbIE 3alayd pa3HbIX TUMOB (B TOM 4MCIE Ha
MPOLIEHTBI, TOJH U YaCTH, Ha JBH)KEHHUE, pabOTy, CTOMMOCTb TOBapOB U
yCIyT, HAJIOTH, 3aJa4d U3 00JaCTH YNPaBJIEHHs! JIMYHBIMH U CEMEIHBIMU
(uHaHCAMU); COCTaBISITh BBIPAXKEHHUS, YPABHEHHs, HEPABEHCTBA U HMX
CHUCTEMBI MO YCJOBHMIO 3ala4vd, MCCIENOBaThb MOJY4YEHHOE pPEUIEHHE U
OLIEHUBATh NPaBIONONOOHOCTh pE3yJbTATOB, YMEHHE MOJAEIHPOBATH
peanbHble CUTyallUM Ha SI3bIKE€ MAaTE€MAaTUKH, COCTABJIATH BBIPAXKEHHS,
ypaBHEHHUs, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBUK 3aJayH,
MCCIIEIOBAaTh MMOCTPOECHHbIE MOAEIUM C MCNOJNBb30BAHMEM armnapara

anreOpbl, HHTEPIPETUPOBATH MOJYUYEHHBIH Pe3yJIbTaT

VYMeHue onepupoBaTh MOHIATUAMU: CpeaHee apupMeTHYecKoe, MeIaHa,
HauOoJbIlIee U HAMMEHbLIIEE 3HAYEHUS, Pa3Max, AUCMIEPCHs], CTAHIAPTHOE
OTKJIOHEHHE YHCIIOBOro Habopa, yMEHHe U3BJIEKaTh, HHTEPIPETHPOBATD
UH(POPMALUIO, TPEACTABIEHHYIO B TaOIMIAaX, HA AMarpaMmax, rpadukax,
OTPAKAIOIIYIO CBOHCTBA PeaibHbIX MPOLECCOB U SIBJICHUM, PEACTaBIATh
MHpOpMaLMIO C nNOMOWBK TabmUIl M JAUMarpaMM; MCCIEeNOBaTh
CTaTUCTHYECKHE NaHHbIE, B TOM 4YHCJE C MPUMEHEHHEM TIpadHuuecKrx
METOJIOB H 3JIEKTPOHHBIX CPEACTB; rpad MueckH UCCIeI0BATh COBMECTHBIE
HaOMIOEHUs] C TOMOLIbIO AMarpaMM pPacCeMBaHUsS U JMHEHHON

perpeccuu




YMeHHue onepupoBaThb MOHATHUSIMU. CIy4YalWHBIH OMNBIT M Cly4ailHOE
COOBITHE, BEPOSITHOCTb CIIYYalHOrO COOBITHS, YMEHHE BbIYUCIATD
BEPOSITHOCTb C MCIMOJb30BAHUEM TIpadUYeCKHX METONOB, NPHUMEHSThb
bopMyJbl CIOXKEHHST U YMHOXEHHUS] BEpOSITHOCTEH, (HopmMysy MOSHON
BepOSITHOCTH, popmyny bepHynnu, komOuHaTopHble GhakThl U GOPMYJIHL;
OLICHUBATh BEPOSITHOCTH pEaJbHbIX COOBITUH, yMEHHE ONepUpOBaThb
MOHSATHSAMM: ClyyaliHas BEJIMYMHA, paclpeiesieHue BepOSITHOCTEH,
MaTeMaTH4YecKoe OXHIOaHHe, JUCIEePCUs U CTaHAAPTHOE OTKJIOHEHHE
ClyyallHOH BENWYMHbL, (YHKUMHM pacnpeneseHus U IUIOTHOCTH
PaBHOMEPHOrO, IOKAa3aTeJbHOrO M HOPMAJIBHOIO pacHpeneseHuil;
YMEHHE HCIOJb30BaTh CBOWCTBA M3YYEHHBIX paclpeneneHud [uis
pelIeHusl 3aay; 3HAKOMCTBO C MOHSTUSAMHU: 3aKOH OOJIBLIMX YHCE,
METOIbl BBIOOPOYHBIX HCCIENOBAHHA;, YMEHHE TNPHUBOAUTH MPHUMEPbI
NPOSIBIEHHs] 3aKOHAa OONBLIMX YHCET B MPUPOIAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, YMEHHE ONEePUPOBATh NOHATHSIMH: COUETAHUE, TIEPECTAHOBKA,
YHUCJIO COYETAaHWH, YHCIO MNepecTaHoBOK, OMHOM HblOTOHA;, ymeHue
MPUMEHATb KOMOMHATOPHBIE (PAKTBI M PACCYXKACHUS IS pELEHHs 3a1ay,;
OLICHUBATb  BEPOSITHOCTH  pPeajbHbIX COOBITHH, COCTaBJIATh

BEPOATHOCTHYIO MOZIEJIb U UHTEPIIPETUPOBATh MOJYUYEHHBIN PE3yJIbTAT

YMeHHe onepupoBaTb MNOHATUSIMU. TOYKA, MpsMas, IUIOCKOCT,
NPOCTPAHCTBO, OTPe30K, Jyd, BeJWYMHA yrja, IUIOCKUI yrod,
IOBYTPAHHBIA YIroJl, TPEXTPAHHBIM Yroj, CKPEIIMBAKOLIUEC MpsIMbIE,
NapajjenbHOCTh U NEPHEHAUKYJISAPHOCTb NPSMBIX U IJIOCKOCTEH, yroiu
MEXAY NPSIMBIMH, YrOJd MEXAy MNPSMOH U IUIOCKOCTBIO, YrOJl MEXIY
MJIOCKOCTSIMH, PaCCTOsIHUE OT TOYKHU A0 MIOCKOCTH, PACCTOSTHUE MEXAY
NPSIMBIMH, PACCTOSTHUE MEXAY MJIOCKOCTSIMU, YMEHUE UCNOJIb30BaTh NPU
peLIeHUH 3a1a4 U3yuyeHHble (aKThl U TEOPEMbl INIAHUMETPHUU; YMEHHE
OLIEHUBAaTb pa3Mepbl OOBEKTOB OKPYXKAKOLIEro MHUpPA; CTPOHTH
MaTeMaTUYeCKUEe MOJENU C MOMOIUBIO IEeOMETPUUYECKUX TOHATHI U

BCJIMYUH, p€HIATh CBA3aHHBIEC C HUMU MPAKTUYCCKUE 3aAa4U

10

VYMeHue onepupoBaTh MOHATUSMU: IIoWans Gurypsl, 00béM GUrypsl,
MHOTOTPaHHUK, MPAaBHJIbHBIH MHOTOTPaHHHUK, CEUYE€HHE MHOTrOrPaHHHUKA,
Ky0, mapanienenunesn, npu3Ma, nvpamuaa, gurypa ¥ NOBEPXHOCTb
BpaLEHUs, WIMHAD, KOHYyC, wap, chepa, miomanb chepwl, miomans
MOBEPXHOCTH MUPAMHUABI, NPU3MBI, KOHyCa, LUMIMHApPA, 00BEM Kyoa,

NpsAMOYTOJIBHOIO napanjaenenunena, nupamMuabl, NpPpU3Mbl, LHUJIUHApPA,




KOHycCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHUs] KOHYCa U LIUJIMHAPA,
napajujenbHble OCH WM OCHOBAaHMIO, CEUEHHE I1apa, IIOCKOCTb,
Kacarow@ascst cdepbl, LUMIMHAPA, KOHYCa, YMEHHUE CTPOUTb CEYeHHE
MHOTOrpaHHHKa, H300paKkaTb MHOIOIPAHHHUKH, (UTIYPbI U MOBEPXHOCTU
BPALLEHUS], UX C€YEHHs], B TOM YHUCJIE€ C TOMOLIBIO 3JIEKTPOHHBIX CPEACTB,;
YMEHHE MPUMEHSTh CBOICTBAa reOMETPUUYECKHX (HUTyp, CAMOCTOSTENBHO
¢dbopMyIMpOBaTH ONpeneNeHHst U3y4aeMbIX GUryp, BbIIBUIATh THIOTE3bI
O CBOMCTBaxX M NMpH3HAKaX reoMeTpHuecKuX (puryp, oOOCHOBBIBATH WU
ONpoBepraTb HX, YMEHHE TMPOBOAMUTH Kjaccupukauuio ¢GUryp mno
pa3JIM4HbIM MPU3HAKAM, BBIMOJHATh HEOOXOIHUMbIE JOMOJIHUTENbHbIC

NOCTPOEHUSI

11

VMeHHe oOnepupoBaTh TMOHITUSMH. JBHXKEHHE B [POCTPAHCTBE,
MapajuieNibHbIil IepeHOC, CUMMETPHsI Ha MJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mnpeoOpa3zoBaHue mnonodus, MomoOHble (GUIYpPBI, yMEHHE
pacro3HaBaTh paBHble M MOAOOHBIE QUIYpBI, B TOM YHCJe B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; MCIOJb30BaTb IeOMETPUYECKHE OTHOLICHUS
MPH peLeHUH 3a/1a4; HAXOAUTh FreOMETPUYECKHE BEIMUMHBI (IJIMHA, Yyro,
MIoLaab, 00bEM) MPHU PELIEHUHU 3a1a4 U3 APYrUX Y4eOHbIX MPEAMETOB U
M3 peasbHON >KH3HHU, YMEHUE BBbIYHC/ISATH F€OMETPUYECKHUE BETUYHMHBI
(nnuHa, yrom, miowanb, 00bEM, IUIOLIAAb TOBEPXHOCTH), MCIOJNb3Ys
M3y4eHHble (OPMYJIbI U METOABI, B TOM HUCIE. IUIOLIAAb MOBEPXHOCTH
MHMPAaMU/BIL, MPU3MBIL, KOHYCa, LUMJIMHAPA, Muowanb chepel; 00béM Kyda,
MPSIMOYTOJIbHOTO MapajuieNienumnena, MUPaMHIbI, MPU3MbIL, LMJIMHAPA,

KOHYCa, 111apa; YMEHHE HAXOAUThb OTHOIIEHHE OOBEMOB MOJOOHBIX GHUTYp

12

YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHASI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAHMHATHI BEKTOPAa, CyMMa BEKTOPOB,
NpOM3BEEHHE BEKTOpAa Ha YHCIO, pPasJIOKeHHe BeKTopa mno 0asucy,
CKaJsIPHOE TMpOMU3BEAECHHE, BEKTOPHOE IPOMU3BENEHHE, YIrOJd MeXAy
BEKTOPaMH, YMEHHE HCIOJIb30BATh BEKTOPHBIH U KOOPAWHATHBIN METOX
IUIs  peUIeHUs TeOMETPUYeCKHX 3amad4 M 3adad JApPYyrux y4eOHbIX

NpeIMEeTOB

13

YMmeHue BbI6I/IpaTb MOAXOMSAINMHA METOHM IS pC€UICHUA 3adayu,
NMOHUMAHUE 3HAYUMOCTU MATEMATUKHU B HU3YYCHUH THNPUPOAHBIX H
O6LLleCTBeHHbIX npoueccoB 15 SIBJIeHPlﬁ; YME€HHUE pacClo3HaBaTb

NpOSABJIICHUE 3aKOHOB MATEMATHKHW B HCKYCCTBE€, YMEHUE IPHUBOAMWTH
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INEPEYEHD DJIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EID
IO MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT COAEPKAHUS
1 Hucna u BbIYUCIEHUS
1.1 Harypanbhele u nensle yucna. [IpusHaku 1enMMocTy LebIX Yucen
12 PanmonanbHbie uyucna. OOBIKHOBEHHBIE W NECSATUYHbIE JPOOH, TPOLIEHTHI,
' OecKOHeuHbIe NepUOaHUECKUe TPodH
13 ApudmeTHueckuil KOpeHb HaTypaJIbHON cTeneHu. JlelcTBus ¢ apuhMeTHUECKUMH
' KOPHSIMHM HaTypaJIbHOM CTeNeHU
14 Crenenp c¢ wuenbiM mnokasareneMm. CTeneHb C paLMOHAJIbHBIM IOKa3aTeseM.
' CaoiicTBa cTeneHu
15 CuHyC, KOCMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YUCIIOBOrO apryMeHTa
1.6 Jlorapudm umncna. JlecaTu4Hble U HaTypasbHbIe JOrapu(pmbl
HeiictButenbHble yucna. Apudmervueckue omnepaldd C AEHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnikéHHble BBIYMCIEHUS, TNpaBHJA OKPYIJIEHHs, NPUKUIKA U
OLIEHKA pe3ysbTaTa BbIUUCIECHUHN
1.8 [IpeoOpa3oBaHue BeIpaXKeHHI
1.9 KommnnekcHele uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Lenble u 1pOOHO-pALIMOHAbHBIE YPABHEHUS
2.2 HppaunonanbHble ypaBHEHHUs
23 Tpuronomerpuueckue ypaBHeHHUsI
2.4 [Toka3aTenpHble U JOrapupMUUecKue ypaBHEHHS
2.5 Ienbie 1 APOOHO-pALIMOHANBHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPaBEHCTBA
2.7 [MokasarenbHble U orapupMuyecKue HepaBeHCTBA
238 TpuroHomeTpuueckue HepaBeHCTBA
29 CucreMbl U COBOKYITHOCTH YpaBHEHUIH U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBbI C IaPAMETPAMHU
2.11 Matpuua cuctembl JMHEHHbIX ypaBHeHUNH. OnpeaenuTenb MaTPULIbI
3 OyHKUMH U rpaduku




Oyukuwms, cnocoObl 3ananus GyHkuuu. ['paduk dyHkuuu. B3aumHo oOparHbie

> ¢bynkuuu. YétHbie u HeuéTHble pyHkuuu. Ilepuonnueckue GpyHkIuu
Obnacth ompeneneHusi U MHOXECTBO 3HaueHWil ¢ynkuuu. Hynu ¢dynkuum.
32 [IpoMexxyTku  3HAKOMOCTOSIHCTBA. [IPOMEXYTKM MOHOTOHHOCTH  (DYHKLIMH.
' MakcumyMbl 1 MUHUMyMbI (pyHkUuu. Haubonbliee M HauMeHbluee 3Hau€HHE
(bYHKLMU Ha TPOMEXKYTKE
13 CrenenHass QyHKLUHMSI C HaTypajbHbIM M LEJNbIM NOKa3areneMm. E€ cBoiicTBa u
' rpaduk. CBo¥cTBa U rpaduk KOpHsI 77-OH CTENEeHH
3.4 TpuroHomerpuueckue GyHKLUH, UX CBOHCTBA U rpaduKu
3.5 [Toka3zaTenpHas u orapupmMuveckas GyHKIHH, X CBOHCTBA U rpaduku
36 Touku paspbiBa. Acumnrorsl rpaduxoB ¢yHkuuid. CsoiicTBa (QyHKLMA,
' HeNpepbIBHBIX Ha OTpeE3Ke
3.7 ITocnenoBaTebHOCTH, CIIOCOOBI 3aJaHUsl OCJIEN0BATEIbHOCTEH
3.8 Apucdmernueckasi 1 reomerpuyeckas nporpeccuu. @PopmMyia CI0KHBIX NPOLIEHTOB
4 Havana maTemMaTH4eCKOro aHaau3a
4.1 [TpousBonHas GpyHkuuu. [IpousBonHbIE 31€MEHTAPHBIX QYHKLMN
[IpuMeHeHHe MpPOU3BOMHON K MCCIENOBaHWIO (YHKUMH Ha MOHOTOHHOCTb H
42 skcTpeMyMbl. HaxoxneHne HauboJbIIero 1 HAaMMeHbIIEro 3HaueHus1 GPYHKLHUU Ha
OTpe3ke
43 [lepBooOpasuas. Murerpan
5 MHoxecTBa U JIOruka
5.1 MHoOXxecTBO, onepanuy Haa MHOXKecTBaMmu. J{uarpammel Ditnepa — Benna
52 Jloruka
6 BeposTHOCTB M CTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kom0OuHaropuka
7 [eomerpust
7.1 @durypsel Ha MIOCKOCTH
7.2 [psiMble U MIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u noBepxHOCTH BpalLEHUs
7.5 Koopaunate! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEUEHUE
OBPA3OBATEJBHOI'O IPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Maremaruka. ['eomeTpus; yrinyoneHHoe o0yuenue, 10 kinacc/ Mep3nsk AT,
Homuposckuii /[ A., [TossikoB B.M.; noa penakuueit [logonsckoro B.E.,
OO1LECTBO ¢ OTPAaHUYEHHONW OTBETCTBEHHOCTHIO M31aTENbCKHI LIEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o0wecTBo «M3narensetBo «IIpocBeienue»
* Maremaruka. ['eomeTpusi; yriyoneHHoe o0yuenue, 11 kmacc/ Mepansik AT,
Homuposckuii [[.A., [TossikoB B.M.; nox penakuuei [logonsckoro B.E.,
OO1ECTBO ¢ OTPAaHMYEHHONW OTBETCTBEHHOCTBIO M31aTENbCKHI LIEHTP

«BEHTAHA-I'PA®»; AxunonepHoe o0wecTBo «M3narensetBo «IIpocBeienue»

METOJIUNYECKHUE MATEPUAJIBI UIA YUUTEJIA

Maremaruka: anreOpa 1 Hayajla MaTEMATUYECKOTO aHAJIM3a, TEOMETPUSL.
["eomeTpus: 10-blif Kacc: yriyOJEHHBIA YPOBEHD. CAMOCTOSTENbHBIE U
KOHTPOJIbHBIE paboThl: yueOHOe nmocodue/ A. I'. Mepansk, B. b. [Tononckui, E.
M. PabunoBuy, M. C. SIkup. - 5-¢ uza., Mocksa: [Ipocsemenue, 2023
Marematuka: anreOpa ¥ Hayajla MaTEMaTUUECKOTO aHATTM3a, TEOMETPUSI.
['eomeTpus: YrinyOneHHbl ypoBeHb: 11 Ki1acc: caMOCTOSTENBHBIE U
KOHTpOJIbHBIE padboTel/ A. I'. Mepansik, B. b. [lononckuii, E. M. Pabunosuy, M.

C. Skup. - M: Benrana-I'pad, 2020



MOAYJIb «BEPOATHOCTDb U CTATUCTHUKA» (68 4.)
MNOACHUTEJIBHASA 3AIINCKA

YueOHblii Kypc « BepoSITHOCTb U CTAaTUCTUKAY YIITyOJIEHHOTO YPOBHS SIBJISETCS
NPOJO/HKEHUEM W PAa3BUTUEM OJHOMMEHHOrO Y4eOHOro Kypca yriyOJaEHHOrO
YPOBHSI HA YPOBHE CpeaHEro o01iero oopazopanus. Y4eOHbIH Kype MpeaHa3HAYeH
s popMUpOBaHUS Y OOYYarOIIUXCS CTAaTUCTUYECKON KYJIBTYpbl U MOHUMAHUS
pOJIU TEOPUM BEPOSTHOCTEN KAaK MATEeMATUYECKOr0 MHCTPYMEHTA ISl U3YYEHUS
CJIy4aiHbIX COOBITUH, BETMUYMH U npoueccoB. [Ipu u3yueHnn kypca odoramaroTcs
NpeACTaBICHUs O0YyYaroIUXcss O METOJAaX MCCIECIOBAHUS M3MEHUMBOTO MUDA,
pa3BHBAETCSl MOHMMAHUE 3HAYMMOCTH M OOIIHOCTH MaT€MaTHYECKUX METO/0B
MO3HAHUS KAaK HEOTHEMJIEMONM 4YacTU COBPEMEHHOIO €CTECTBEHHO-HAyUHOTO
MHPOBO33PEHMUSI.

ConepxaHuie ydeOHOrO Kypca HampaBiI€HO Ha 3aKperJieHWe 3HaHUi,
NOJYYECHHBIX MPU U3YUYEHUHU Kypca Ha YPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHus, U
Ha pa3BUTHE MPEICTABICHUN O CAy4YalHBIX BEJIMUYMHAX M B3aUMOCBS3SIX MEXITY
HUMHU Ha BROKHBIX MPUMEPAX, CIOXKETHI KOTOPBIX MOYEPINHYTHI U3 OKPY>KAIOLIETO
mupa. B pe3ynbprare y oOydarommxcs A0KHO ¢HOpMUPOBATHCS MPEACTABICHUE O
HauOoJsiee ynoTpeOUTENbHBIX U OOLIMX MaTEMAaTUYECKHX MOJEISIX, UCTIOIb3YEMbIX
U1l OMIUCAHUS QHTPOMTOMETPUUECKUX U IEMOTpahUUeCKUX BEJIUUMH, MTOTPELIHOCTEH
B pPa3JIMUHBIC POJA UBMEPEHUSX, [UIUTEIILHOCTH O0€30TKA3HOU PabOThl TEXHUUYECKHX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHU U MPOLIECCOB B 00IIECTBE. Y UeOHBbIi
Kypc siBisieTcss 0a30if AJii OCBOEHHUS BEPOSTHOCTHO-CTATHCTUYECKUX METOJIOB,
HEOOXOIMMBIX CHEIHATMUCTAM HE TOJIbKO MHXKEHEPHBIX CIIENUAILHOCTEHN, HO TAaKXKe
COLMAJIBHBIX U MICUXOJIOTMUECKUX, MOCKOJBKY COBPEMEHHBIE OOLIIECTBEHHBIEC HAYKH
B 3HAQUMTEJLHOW MEpE UCMOJIL3YIOT amnmapar aHajiu3a OOJIbIIMX JaHHBIX.
[{leHTpaibHYI0 4YacTh YYEOHOro Kypca 3aHUMAaeT OOCYXKICHUE 3aKOHa OOJIbIIMX
yucen — (PYHAAMEHTAIBHOIO 3aKOHA MPUPOAbI, MMEIOLIET0 MaTeMaTUYECKYIO
(dbopManu3aiuio.

B COOTBETCTBUM € yKa3aHHBIMH ILEJIIMH B CTPYKType Yy4eOHOro Kypca
«BepodTHOCT, U CTAaTHCTUKA» Ha YIJIyOJEHHOM YPOBHE BBIACIEHBI OCHOBHBIC
coaepxarenbHble TUHUU: «CiydaiiHble COOBITUSI U BEPOSITHOCTUY U «CliydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIUX YUCEI.

[ToMUMO OCHOBHBIX JTUHUI B Y4YEOHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUU
rpapoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JIsi MOJHOUEHHOIO OCBOCHUS
Marepuajga JAHHOrO Y4eOHOro Kypca M CMEXHBIX MAaTeMaTHYECKUX YueOHBIX
KYPCOB.

Conepsxanuie TuHuM «CiydaiiHble COOBITHS M BEPOSITHOCTUY CITY>KUT OCHOBOM
s (opMUpOBaHUST MPEICTABJICHUM O paACIpEACICHUU BEPOSTHOCTEH MEXTY
3HAYCHUSIMU CITyYaiiHbIX BEJTUUMH. BakKHYIO 4acTh B 3TOM COAEPIKATEIbHON JTMHUN



3aHUMACT HU3YYCHHUE TEOMETPUYECKOTO M OMHOMHUAIBHOIO PACTPEACIICHUNA U
3HAKOMCTBO C MX HEMPEPHIBHBIMU AHAIOIAMU — MOKA3aTEIbHBIM U HOPMAJIbHBIM
pacnpeaeeHUsIMH.

Tembl, CBSI3aHHbIE C HEOPEPHIBHBIMU  CIIYYaHBIMU BEJMYMHAMU U
pacnpeieeHUsIMA, aKUECHTUPYIOT BHHUMAHUE OOYyYAarOIIMXCS Ha ONUCAHWM U
M3yUCHUU CIYYalHBIX SBJICHUI C MOMOILIBI0 HEMPEPBIBHBIX (YHKLUMA. OCHOBHOE
BHUMAHHE YACNSETCS MOKA3aTEIbHOMY U HOPMAJIBHOMY PacCIpeac/ICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBacTCsi O3HAKOMUTENIbHOE U3YUYCHUE CBSI3U
MEXIY CIy4YailHBIMM BEJIMYMHAMM W OINUCAHUE OTOW CBA3M C TMOMOIIBIO
K03 PUIIMEHTa KOpPENSIMM M €ro BbIOOPOYHOTO aHajiora. OTH 3JEMEHTHI
COJIEP’KaHUs PA3BUBAIOT TEMY «J(MarpaMMbl pacCEMBaHU», U3YUEHHYIO HA YPOBHE
OCHOBHOTO 001LEr0 0OPAa30BaHUS, 1 BO MHOTOM OMMPAIOTCS HA CBEJICHUS U3 KYPCOB
areOpbl U TEOMETPHUHU.

Emé€ oauH  JJIEMEHT  COAEP)KaHUs, KOTOPBIM  MNpeJIaracTcs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — TMOCJIEAOBATEIBbHOCTD CIYyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYyNAIOLUX B €AUHUIYY BpeMeHU. O3HAKOMJICHUE C PACTIPECIICHUEM
BEPOSATHOCTEH KOJIMYECTBA TaKUX COOBITMII HOCUT Ppa3BHBAIOLIMIA XapakTep M
SIBJISIETCSl AKTyaJIbHBIM Uil OyAylIIMX aOUTYPUEHTOB, MOCTYMAOIIMX HA y4eOHBIC
CHELMAJIBHOCTU, CBSI3aHHBIE € OOLICCTBEHHBIMM HAayKaMH, TICHXOJIOTUEH WU
YIIPABJICHUEM.

Ha uzyuenue yueOHOro kypca « BeposTHOCTb M CTAaTUCTHKA» HA YIIyOJIEHHOM
ypoBHE OTBOAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 4ac B HEACIIO).



COJAEPKAHUE OBYUEHUA
10 KUJIACC

['pad, cBsa3ubli rpad, nyTH B rpade: MUKl U 1end. CTeneHb (BaIEHTHOCTD )
BepLIMHBIL. ['padbl Ha MIOCKOCTH. [lepeBbsl.

CrnyyaiiHble SKCTIEPUMEHTHI (OTBITHI) U CIIy4YaiHbIE COOBITHUS. DJIEMEHTAPHBIE
COOBITUSL (MCXObl). BEpOSATHOCTH Ciy4aifHOro COOBITHS. BIM30CTh 4YacTOTHI M
BEPOATHOCTU COOBITUIN. CiTyUaifHbIE OMBITH C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepaiyiv HaJl COOBITUSIMU: NEPECECYEHUE, OOBEAMHEHUE, TPOTUBOIMOJIOMNKHBIC
coObITus. JluarpamMmmsl Ditiepa. opMyia CI0KEHUS BEPOSATHOCTEH.

YcinoBHas BEPOATHOCTb. YMHOXXEHHME BEPOATHOCTEN. [lepeBO cityyailHOro
skcniepuMenTa. Dopmyna nmojsHoM BepoaTHOCTU. Dopmyna baiieca. HezaBucumeie
COOBITHSI.

BuHapHbIi ciy4aiHbIid ONBIT (MCMIBITAHUE), YCIIEX M Heyaada. HezaBucumele
ucnelTanus. Cepus HE3ABUCUMBIX UCIIBITAHHMIA 0 NMEPBOro ycnexa. [lepecranoBku
u (axkropuan. Uwucno coueranuit. TpeyronpHuk [lackans. ®opmyna OuHOMaA
HeroroHa.

Cepust He3aBUCUMBIX UCTIBITaHUH bepryun. CiyvaiiHbli BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuMHa.  PacrnipeneneHue  BeposTHOCTEH.  [Imarpamma
pacnpenenenus. Onepauuyu Haa CyYyalHbIMM BEJIMYMHAMU. bUHApHAs ciydaiHas
BenuyuHa. [lpumepsl pacnpeneneHuil, B TOM UYHCIE€ T[EOMETPUYECKOE W
OMHOMHUAJIBHOE.

COBMECTHOE paclpefesicHue ABYX CIyYalHBIX BEIMYMH. HeszaBucumeie
CIIy4yaiiHble BEJIMYUHBL. MATEMATUYECKOE OXXUAAHUE CIIyYaWHOW  BEJIMUYMHBI
(pactipenenenus). Ilpumepbl  NPUMEHEHHMS  MAaTEMATHYECKOrO0  OXKMIAHMS
(cTpaxoBaHue, JjoTepes). MareMmaTtuyeckoe OKMJaHue OWHAPHOM Clly4aiHOM
BEJIMYMHBL. MareMarnyeckoe OKUJAHUE CYMMBl  CIIyYaWHBIX  BEJIMYMH.
MatemMaTuuecKkoe 0KMIaHUE T€OMETPUIECKOTO U OMHOMHUAJIBHOTO PaCpeICICHUNA.

Jluciepcuss M CTAHJAPTHOE  OTKJIOHEHWE  CIIYYalHOW  BEJIMYMHBI
(pactipeaenenus ). Jlucnepcus OUHApHOH cilyyaliHON BEIMUMHBL. MaTemMaTH4eckoe
O>KMJJaHUE MPOU3BEACHUS U TUCTIEPCUS] CYMMbI HE3ABUCUMBIX CITyYalHbIX BEJIMYMH.
Jluciepcusi ¥ CTAaHAAPTHOE OTKJIOHEHHWE OMHOMHUAIBHOIO paCHpPEACIICHUS.

Jlucnepcust U CTaHIAPTHOE OTKJIIOHEHUE TEOMETPUYECKOTO PaCpeaeICHHS.
11 KJIACC

HepasenctBo YeOwiméBa. Teopema UeObimiéra. Teopema bepHynnu. 3akoH
OonbliMx  uyucen.  BeiOopounwlii  MeTrom  ucciaenoBaHuil.  BeiOOpouHbIE



XapakTepuUCTUKU. OLICHUBAHUE BEPOSTHOCTU COOBITUSI MO BBIOOPOUYHBIM JTAHHBIM.
[TpoBepka NpoCTERIINUX TUIIOTES € MOMOLIBIO U3YYEHHBIX paClpeaEICHUN.

HenpepbiBHblE ciyyaiiHble BenuuuHbl. [Ipumepel. DyHKUMSA IUIOTHOCTH
BEPOSATHOCTU pacnpeneseHus. PaBHOMEpHOE paclpeneseHue M €ro CBOWMCTBA.
3anauu, NPUBOJALLME K NIOKA3aTEIbHOMY PACIIPEACIICHUIO. 3a1a4u, IPUBOASIIME K
HOPMAJIbHOMY pacnpeaeseHuIo. OyHKLIUA IJIOTHOCTH BEPOSTHOCTH
MOKA3aTeJIbHOTO pacnpeacaeHusi, QyHKIMS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenesieHus. YHKUHS IUIOTHOCTU U CBOMCTBA HOPMAIBHOI'O PaclpeacICHUs.

[TocnenoBaTE€IbHOCTE  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3agaum,
NpPUBOIALLIME K pacnipeneneHuro [lyaccona.

Kopapuauust nByx ciydvaiiHbix Bequ4MH. KoapduuueHT nuHEHHON
koppensiuud.  COBMeCTHbIE  HAONMIOACHUS  JBYX BEJMYMH. BbIOOpOUYHBIil
KO3(QOUIUMEHT KOppesiuuu. Paznuune Mexay JMHEHHOUN CBS3bI0 M MPUYMHHO-
CJIEZICTBEHHOM CBsA3bI0. JIMHENHHAs perpeccus, METO HAMMEHBIIUX KBAAPATOB.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSATHOCTB U CTATUCTUKA» (YTJIYBJIEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHCKOro BOCIMTAHUS:

Cc(OPMUPOBAHHOCTh IPAXKIAHCKOM MO3ULIKMK 00YYAIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 OOLIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaX (PYHKLMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP
rpaxaaHcKoro  obuiectBa  (BBIOOpBI,  ONPOCHI M JPYroe),  YMEHHE
B3aMMOJCHCTBOBATh C COLMAJIBHBIMM MHCTUTYTAaMH B COOTBETCTBHM C UX
(GYHKUIMSIMUA U HA3HAYCHUEM,

2) NIaTPHOTHYECKOr0 BOCIIUTAHHUS:

c(hOPMHPOBAHHOCTh POCCUHCKON TPaXKTAHCKOW HUJEHTUYHOCTHU, YBAKCHUS K
NPOUUIOMY U HACTOSALIEMY POCCUHCKOM MATEMATUKH, LEHHOCTHOE OTHOLLEHHUE K
JOCTHXKEHUSAM POCCUHMCKUX MAaTEMATUKOB U POCCUNCKON MAaTEMATUUECKOM LIKOJIBI,
UCMOJIB30BAHUE 3TUX JOCTWXKEHMM B JPYrMX HayKaxX, TEXHOJIOTHAX, cdepax
OKOHOMMKHU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, copMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHHUS, dTUYECKOTO NMOBEIACHMS, CBA3AHHOIO C NMPAKTHYECKUM
NPUMEHEHUEM JTOCTHIKECHUI HAYKH U ACSITENBHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHHUE YCTOHUYMBOTO Oy IyILIETO;

4) 3¢cTeTH4YeCKOro BOCIMTAHUSI:

JCTETUYECKOE OTHOLUIEHUE K MHUPY, BKIIOUYAs 3CTETUKY MaTEMATUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a]1a4, PEUICHUIN, PACCY>KAEHHIA, BOCIPUUMYUBOCTD K
MaTEMAaTUYECKUM ACTIEKTaM PA3JIMYHBIX BUIOB UCKYCCTBA,

S) pu3nyeckoro BOCIUTAHUA:

COOPMUPOBAHHOCTh YMEHHUS TMPUMEHAThH MATEMATUUYECKUE 3HAHUS B
MHTEpECcaxX 310POBOT0 U 0€30MaCHOr0 00pasa KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHWE, COAJaHCUPOBAHHBIA PEXUM 3aHITHH U
OTIbIXa, peryysipHas Gu3ndeckas akTUBHOCTD), (PU3UUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHON IEATETBHOCTBIO,

6) TPyA0BOIr0 BOCIIMTAHHSL:

FOTOBHOCTb K TpPYyAy, OCO3HAHUE LEHHOCTU TPYIOJIOOUs, HHTEPEC K
pa3nuuyHbIM  chepaM  NpOPECCHOHATBHONW  NEATEIBbHOCTH, CBS3aHHBIM  C
MAaTEMATUKOW W €€ MPWIOKECHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccu U pPeau30BBIBATH COOCTBEHHBIC KM3HECHHBIE TJIaHBI,
FOTOBHOCTb M CHOCOOHOCTH K  MAaTeMaTMYECKOMY  OOpa3oBaHHMIO U



caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEH JKU3HM, TOTOBHOCTh K AKTHBHOMY
YYACTHUIO B PCLICHUM MPAKTAUYECKUX 3a/1a4 MAaTEMATHYECKON HAMPABJICHHOCTH,

7) 3KOJOrH4eCKOro BOCIIMTAHUSA:

C(hOPMHPOBAHHOCTh  3KOJIOTUUECKOW  KYJIBTYPbl, TOHMMAHWE BIIMSHHUS
COLMATIbLHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOM
Cpelibl, OCO3HAHKE MI00AIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIEM, OPUECHTALIMS
Ha TPUMEHEHME MATEMATUUECKMX 3HAHUM Ui pelieHus 3aga4 B 00JacTH
OKPY>KarOWIEH Cpelbl, IJIAHUPOBAHUE TMOCTYNKOB M OLICHKA WX BO3MOXHBIX
NOCJICACTBUI JUISl OKPY>KAKOLIEH CPEIBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMAHUE MAaTEMaTUYECKOM
HayKH KakK c(pepbl UETOBEYECKOU NEATETLHOCTU, STANOB €€ Pa3BUTUS U 3HAYUMOCTH
JUIS PA3BUTHS IMBWIM3ALIUM, OBJIAJICHAE SI3bIKOM MATEMATUKU U MAaTEMATHYECKON
KyJIbTYPOH KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHY IO
U UCCJIENOBATEIBCKYHO ACATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBrble 1oruyeckue 1eicTBUA:

BBISIBJISIT M XAPAKTEPU30BATh CYILECTBEHHBIC NPU3HAKA MAaTeMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOUICHUA MEXAY MOHATUSAMH, (HOPMYJIUpPOBATH
OINpeACTEHUS MOHATHI, YCTAHABIMBATh CYLIECTBEHHBIN NMPU3HAK KilacCU(UKaLUH,
OCHOBaHUS 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAJIU3A,

BOCIIPUHUMATh,  (QOPMYJIMPOBATH W  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENBHBIE U OTPULIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIIME, YCITIOBHBIC,

BBISIBJISITh MATEMATUYECKUE 3AKOHOMEPHOCTH, B3AaUMOCBS3H U TPOTUBOPEUHMS
B (pakTax, JAHHBIX, HAOJIIOJCHUSX M YTBEPXKICHUSX, MPEAJaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHH,

JIENIaTh BBIBOABI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JIEAYKTHUBHBIX M
MHAYKTHUBHBIX YMO3AaKIIFOUECHUM, YMO3AKIIFOUEHHIA 110 AHAJIIOTUH;

POBOJAUTE CAMOCTOSITENIBHO T0KA3aTENBCTBA MATEMATUYECKUX YTBEPKIACHUM
(MpsIMbIE M OT MPOTUBHOTIO), BEICTPAUBaTh apryMEHTALMIO, TPUBOIUTh NPUMEPHI U
KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBOJIBI,

BbIOMpaTh Crnoco0 peueHus: ydyeOHOHM 3aJayd  (CpaBHUBAThb HECKOJBKO
BApPUAHTOB PEUICHHUS, BBIOMpPATh HAUOOJIEE MOAXOALIMMN ¢ YUETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPDUTEPUEB).

ba3oBble ucciie10BaTeIbCKHe IeHCTBHS:



UCMOJIb30BaTh BOMPOCHl KaK HCCIIEN0BATEIbCKUIT MHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (DMKCUPYIOIIME  MPOTUBOpPEYUE,  MpOoOJIEMY,
yCTaHABIMBATh MCKOMOE M JaHHOE, (HhOPMUpOBATH TMIOTE3Y, apryMEHTHPOBATh
CBOIO MO3ULIUI0, MHEHUE,

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHMPOBAHHBIN 3KCIEPUMEHT, UCCIIEA0BAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEMATUUYECKOTO OOBEKTA, SIBJICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTYy 0OBEKTAMHU, SIBJIEHUSMH, TPOLIECCAMM;

CaMOCTOSATEIbHO (OPMYJIMPOBATh OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaM
NPOBEAEHHOIO  HAONIIOCHUS, UCCIICOOBAHMS, OLUEHUBAaTh  JOCTOBEPHOCTH
NOJYYEHHBIX PE3YJIbTAaTOB, BHIBOIOB U 0O0OIIICHUIA;

IPOTHO3MPOBAaTh BO3MOXKHOE Pa3BUTHE MPOLECCA, A TaKKE BbIABUIATH
NPEANOI0KEHHUS O €0 PA3BUTUH B HOBBIX YCIIOBUSIX.

PaGora ¢ ungopmanmueii:

BBISIBJIATh AC(UUMTHI UHPOPMALIMK, JAHHBIX, HEOOXOAMMBIX i OTBETA Ha
BOIPOC U Il PELLICHUS 33/1a4H;

BbIOMpaTh MH(HOPMALIMIO U3 UCTOUHUKOB PA3JIMUHBIX TUIIOB, AHAJTU3UPOBATb,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALMIO PA3TUYHBIX BUJOB U (POpPM
NPEICTABIICHUS,

CTPYKTYPUPOBATh MH(OPMALMIO, NPEACTABIATh €€ B Pa3Iu4HbIX (Popmax,
WITIOCTPUPOBATH TPAPUUECKH,

OLICHUBATh HaEKHOCTh UH(pOpMaLUH no CaMOCTOSITEJILHO
c(OpMYJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKATHBHbBIC YHHBEPCAJIbHBIC Y4eOHbIE NelCTBHSA

O01enne:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYACHUS B COOTBETCTBHH C YCIOBHSIMH U
LEJIIMUA OOUIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOK TOUKY 3PEHUS B YCTHBIX
U THACBMEHHBIX TEKCTaX, JaBarTh I[OSACHEHUS 0O XOAYy peEUIeHUs 3a1ayu,
KOMMEHTHPOBATH MTOJIYYEHHBINA pE3YIIbTAaT,

B X0JI¢ OOCY>KIEHUS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCY>KIAEMOU TEMBI,
npoOJieMbl, peuIacMOM 3aJayd, BBICKA3bIBaThb HWJCH, HALICJECHHBIE HA TMOUCK
PELIEHUs, CONOCTABIATH CBOM CYXXIECHHUSA C CYKACHUSAMH JOPYrUX YYaCTHUKOB
auaniora, oOHapyXHBaTh PA3JIMUME M CXOACTBO MO3ULMI, B KOPPEKTHOU (opme
(OopMyJIMPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHUS,

NPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4u, DKCIEPUMEHTA, UCCIEA0BaHuUS,
NPOEKTA, CAMOCTOSITENIbHO BbIOMpaTh (POpPMAT BBICTYMJIEHUS € Y4ETOM 3aaady
MPE3EHTAIMU U OCOOCHHOCTEN ay AUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe YUeOHbIE NelCTBUS
Camoopranusanusi:



COCTABJIAITH IJIaH, AJIFOPUTM PELICHUS 3a/1a4y, BHIOMpATh CIOCOO PEUICHUS C
YUETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUICHUH C YU4ETOM HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJ/Ib, SMOIIUOHAJILHBII HHTEJJIeKT:

BIaJCTh HABbIKAMU  TMO3HABATEIBHOU  peQIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCUCTBHIM M MBICIIMTEIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAACTh
crnoco0aMu CaMOMPOBEPKU, CAMOKOHTPOJISI Mpollecca U pe3ysibTara PelICHUS
MaTeMaTHYECKOM 3a/1a4H,

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HalJCHHBIX OLIMOOK, BBISIBJIEHHBIX TPYHOCTEIH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBHUAM, OOBSCHSITH MPUUYUHBI
JOCTUXKEHUS WJIM HETOCTHXKEHUS PE3YJIbTaTOB JNEATEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OIICHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

NOHUMATh M UCIOJb30BaTh MPEUMMYLIECTBA KOMAHIHON M UHAUBUAYaTbHOU
paboOThl MpH PELIEHWU Y4YEOHBIX 3a/ay, TMPUHUMATh LEJdb COBMECTHOM
JEATENBHOCTH, TJIAHUPOBATh OPraHU3alMI0 COBMECTHOW padOThI, pacnpeacssTh
BU/JIbI padOT, TOrOBAPUBATHCS, 00CYAaTh MPOLIECC U PE3YyIbTaT padoThl, 0000UIaTh
MHEHUS HECKOJIBKUX JIFOJCH,

y4acTBOBAaTh B IPynmnoBbIx Gopmax padoTel (0OCYXkACHUs, OOMEH MHEHMIA,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIMOJHSATH CBOIO YaCTh paOOTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YJICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMA MOPOAYKT MO KPUTEPHUsIM, CHOPMYJIMPOBAHHBIM  YYACTHUKAMHU
B3aUMOJIEUCTBUAL.

INPEJMETHBIE PE3YJIBTATBI

K konity 10 knacca oOyyaromuiics HayYuTes:

CBOOO/IHO ONEpPUPOBATH MOHATHAMM: rpad, MIOCKU rpad, CBA3HBIN rpad,
nyTe B rpade, Lenb, UUKI, OEPEBO, CTENEHb BEPIIMHBI, AEPEBO CIIy4alHOTO
SKCIEPUMEHTA,

CBOOO/JIHO OMNEPUPOBATh MOHATHAMM. CIyYaHHBIA SKCIEPUMEHT (OIBIT),
Clly4aiiHOE COOBITHE, SJIEMEHTAPHOE CIyYalHOE COOBITUE (3JIEMEHTAPHBIA HUCXO.)
CIIy4allHOTO  OMbITA, HAXOJUTb BEPOATHOCTH COOBITUH B  ONBITax C
PABHOBO3M 0>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH;

HaXOJUTh U (POPMYJUPOBATH COOBITHS: MEPECCUCHUE, OOBEAMHEHUE TAHHbIX
COOBITUH, COOBITHE, MPOTHUBOMNOJOKHOE AAHHOMY, HCIOJIb30BATh JAMArpPaMMbl
DOiinepa, KOOPAMHATHYIO NPSMYIO JJIsi PELIEHHs 3a/4ay, MO0JIb30BaThes (HOPMYJIOit
CJIO>KEHUSI BEPOSITHOCTEH [UIsl BEPOSITHOCTEHN IBYX U TPEX CIIyYalHBbIX COOBITHIA;



ONIEPUPOBATE TOHATUSIMU: YCIIOBHAS BEPOSITHOCTH, YMHOXKEHUE BEPOSITHOCTEN,
HE3aBUCUMBIE  COOBITHS, JIEPEBO  CIYYAHOTO  SKCIEPUMEHTA, HAXOAUTh
BEPOSATHOCTA COOBITHI C MOMOIIBIO MpaBHJIA YMHOXEHUS, NEPEBA CIYy4alHOrO
OMbITa, UCHOJB30BaTh (HOpMYJly MONHOW BeposTHOCTH, (opmyny balieca npu
pPEIIEHUH 33]a4, OMPEACTATh HE3aBUCHUMOCTb COOBITMH 1O (opMysne u 1o
Opra’u3arliy CiIy4ailHOro SKCIIEPUMEHTA,

NPUMEHSATh H3YYEHHBIE KOMOMHATOPHBIE (OPMYJBI Ul MEPECUYUCIICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIYyYalHOTO OMbITA, PELICHUS
3a7a4 10 TEOPUH BEPOSITHOCTEN,

CBOOOJIHO  OMEpPUPOBATH MOHATUSAMHU. OWHApPHBIA  CIy4YailHBIA  ONBIT
(MCHIIBITAHUE), YCIIEX M HEyJaya, HE3aBUCHMBIC HMCIIBITAHMS, CEPUs MCIIBITAHUH,
HaXOJUTh BEPOSATHOCTU COOBITUIA: B CEPUU UCTIBITAHUIA 10 MIEPBOTO YCIEXA, B CEPUH
UCTIBITAaHUI BEpHYJIIN, B OMBITE, CBI3aHHOM CO CIyYaiiHBIM BEIOOPOM M3 KOHEYHOH
COBOKYITHOCTH,

CBOOO/IHO OMEPUPOBATh MOHATUSMU: CydailHass BEJIMYMHA, PACIPEACIICHUE
BEPOSITHOCTEH, aMarpamMma pacrpeicsicHus, OuHapHas clydaiiHas BeEJIMYWHA,
reOMETPUYECKOE, ONHOMHUAIIBHOE PACIIPEICIIEHHE,

ONIEPUPOBATE IOHATUSIMUA: COBMECTHOE paCHpENEICHUE IBYX CIIyYaiHBIX
BEJIMYMH, UCTHOJIB30BaTh TAOJMIy COBMECTHOIO PACTIPEACIEHUS ABYX CIyYaiHBIX
BEJIMYMH JUIS BBIACIICHUS pPACHpENENICHUsT KaKAOMl BEJIUYUHBI, OIPEICIICHUS
HE3aBUCUMOCTH  CJIy4YaWHBIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  MOHSATHEM
MaTEMATUYECKOTO OXKUIAHUS CITyYaHON BEJIMUMHBI (pacipeneieHus ), TPUMEHATh
CBOMCTBA MAaTEMAaTHU4YEeCKOro OKMIAHUS TMPH PELICHUH 3a1a4, BBIYUCIIATH
MaTEMATUUYECKOE OKUAAHUE OMHOMUAIIBHOTO M T€OMETPUUECKOTO PACTIPEACTICHMIA,
CBOOO/JIHO OMEPUPOBaTh TMOHATUSIMU. JUCIEPCHS, CTAHAAPTHOE OTKJIOHEHUE
CIIy4aifHOM BEJIMYMHBI, NPUMEHATH CBOMCTBA QUCIIEPCUU CIYYAHHOW BEIUYUHBI
(pacripefiesieHHs) MPU PELIEHUM 3a1a4, BBIYUCIATH JUCHEPCHI0 M CTAHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOTO 1 OMHOMHAJIBHOTO PaClpeIeIICHUN.

K konity 11 knacca oOyyarouuiics HayYuTes:

BBIYMCJISITH BEHIOOPOYHBIE XAPAKTEPUCTUKHU MO TaHHOM BBIOOPKE U OLICHUBATH
XAPAaKTEPUCTUKM TEHEPAJBbHOW COBOKYMHOCTH [JAHHBIX MO  BBIOOPOYHBIM
xapakrepuctukam. OUEHUBATh BEPOSITHOCTH COOBITHI M MPOBEPATH MPOCTEHILINE
CTaTUCTHUYECKUE TUIOTE3BI, TOJIB3YSICh U3YYEHHBIMU PACIIPEACIICHUSIMU,

NpUBOJUTE  TPUMEPBI  3aday, IMNPUBOMAIIMX K  [IOKa3aTeJIbHOMY
pacrpelesieHuIo, 3aJa4, MOPUBOIAIIMX K HOPMAJIbHOMY  PacCIpeEIeSICHUIO.
OnepupoBarh NOHATUSAMH: (PYHKUMS TUIOTHOCTH BEPOSITHOCTH MOKA3aTEJILHOTO
pacnipeneneHusi, GyHKIMS IOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paclpecsiCHus,
(YHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOIO paCHpeaceHUs;0NpPEACATh
KO3(POULMEHT TUHEHHON KOPPENIILUHU, BBIOOPOUHBIN KO3()PULHUEHT KOPPEIISILIUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUJIACC

KosauuyecrBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3aesioB u Tem (undposnbie)
Ne n/n Kontpoabhbie | IlpakTuueckue
NMPorpamMmslI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI pecypebi
1 DneMeHTbI Teopuu rpados 3
5 Cry4aiiHble OMBITHI, CIy4alHbIe COOBITHS U
BEPOSITHOCTU COOBITHIA 3
Onepauuu HaJ MHOXKECTBAMH U
3 coObITisiMH. CII0KEHHE 1 YMHOXKEHHE 5
BEPOATHOCTEN. Y CJIOBHAS! BEPOSATHOCTb.
He3zaBucumsble coObITHS
4 DeMeHTbl KOMOMHATOPUKHU 4 1
Cepuu nocienoBaTeNbHbIX UCIIBITAHUI.
5 Hcneiranus bepuynmu. Cnyyaiinblii BbIOOp 5
U3 KOHEYHOHN COBOKYMHOCTH
6 CayuyaiiHble BEJIMUUHBI U pacrpeeeHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KNIACC

HaumeHnoBaHue pa3aenoB U Tem
Ne n/m

NMPorpamMmal

KosnuecTBO 4acos

Bcero

KonTpoJsbHble
padoThI

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBarTejibHbIE

pecypchbl

3aK0H OOJIBLIUX YUCE

2 DJIEMEHTHI MATEMATUUYECKONH CTATUCTUKU

HenpepriBHble ciiyyaliHble BETUUUHBI
3 (pacnipenenenusi), MOKa3aTebHOE U
HOpMaJIbHOE pacrpeeeHus

4 Pacnpenenenue Ilyaccona

Cas3b MEXOY Cﬂy‘{aﬁHbIMH BEJIMYHHAMH

6 O0001IEeH e U cucTeMaTU3aLus 3HaHUil

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




INIOYPOUYHOE INTAHUPOBAHUE
10 KJIACC

Ne ni/m

Tema ypoka

KoauuecTrBo yacos

KouTpoJbHbIe
Bcero P
padoThI

IIpakTHyeckune
padoThI

lara
H3Y4YeHHS

DJIeKTPOHHbIE
undposbie
o0pa3oBarTejibHbIE

pecypchbl

I'pad, cBsA3HBIN rpad, npencraBieHue
3ala4yM ¢ MOMOLIbIO rpada

06.09.2025

CreneHb (BaJI€HTHOCTb) BEPLUMHBI.
[Tyts B rpade. Llernu u qukibl

13.09.2025

I'pader Ha nnockoctu. JlepeBo
CJIy4alHOrO 3KCIEepUMEHTa

20.09.2025

Cny4aiiHble 5KCIIEPUMEHTHI (OMbIThI) U

ciyyaiiHble COObITHA. DeMEHTapHbIE
coObITUst (UCXOABI)

27.09.2025

BeposiTHOCTB ClTy4yaliHOTrO COOBITHSI.
BeposiTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTaPHBIMHU
COOBITUSIMU

04.10.2025

BeposiITHOCTB clTyuyaliHOTrO COOBITHS.
BeposiTHOCTH COOBITHI B OMBITAaX C
PaBHOBO3MOXHBIMU 3JIEMEHTaPHBIMHU
COOBITUSIMU

11.10.2025

[Tepeceuenue, oObeqUHEHHE
MHOKECTB U COOBITHH,
MNPOTHBOIMOJIOXKHbBIE COOBITHS.
®dopMyia CIOKEHHUsT BEPOSATHOCTEH

18.10.2025




YcnoBHast BEpOSITHOCTb. Y MHOXKEHUE
BepOITHOCTEH. DOpMyJia yCIOBHOM
BEPOSITHOCTH

25.10.2025

YcnoBHast BEPOSITHOCTb. Y MHOXKEHHUE
BepOsSITHOCTEH. POpMyJia yCIOBHOM
BEPOSITHOCTH

08.11.2025

10

dopMyJia NOJHON BEPOATHOCTH

15.11.2025

11

®opmyna baiieca. HezaBucumele
COOBITHS

22.11.2025

12

KoMOuHaTOpHOE MPaBUIIO YMHOXKEHHSI.

[TepecTaHOBKM U aKTOpUAT

29.11.2025

13

Yucno coueraHuil. TpeyronbHUK
ITackans

06.12.2025

14

®opmyna bunoma HeroToHa

13.12.2025

15

KonrponbHast padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXKECTBA,
KoMOUHaTOpUKa"

20.12.2025

16

buHapHbIi c1y4YalHbII ONbIT
(ucmpiTaHMe), yCeX U Heyaua.
Hezasucumble ucnobitanus. Cepus
HE3aBUCUMBIX UCIMBITAHUI A0 NEPBOrO
ycnexa

27.12.2025

17

Cepust HE3aBUCHUMBIX MCMBITAHUH 10
NEePBOro ycnexa

10.01.2026

18

Cepust He3aBUCUMBIX HCTBITAaHUI
bepnynnu

17.01.2026




19

CnyyaiiHblii BBIOOp U3 KOHEYHOMH
COBOKYITHOCTH

24.01.2026

20

[IpakTuyeckas padora c
MCIOJb30BaHHEM 3JIEKTPOHHBIX
TabuL

31.01.2026

21

Cnyuaiinas BenuuuHa. Pacripenenenue
BeposTHOCTeN. JlnarpamMmma
pacnpeneneHus

07.02.2026

22

Onepauuu Haja ciay4aiHbIMU
BennuuHamu. [Ipumepsr
pacnpeneneHuii. bunapHas ciyualiHas
BeJIMYMHA

14.02.2026

23

I'eomeTrpuueckoe pacnpeneneHue.
buHoMuanbHOE pacnpeneneHue

21.02.2026

24

MaremMaTuueckoe 0kuIaHue
ciay4yaiHo# BeanunHbl. COBMECTHOE
pacnpeneneHue AByX ClydalHbIX
BEJIUUUH

28.02.2026

25

HesaBucumpbie ciayyaliHble BEJTHYHHBL
CBolicTBa MaTEMaTHYECKOTO
OXXKugaHus. MaTemMaTH4ecKoe
O’KuaHue OMHApHOM Cly4yaiHOM
BEJINYMHBI

07.03.2026

26

MarteMaTH4eckoe OKUIaHUue
reoMeTPpUYeCKOro U OUHOMHUATIBLHOTO
pacrnpeneneHuin

14.03.2026

27

Jlucniepcust M CTaHAAPTHOE
OTKJIOHEHHE

21.03.2026




28

Jucnepcust OMHAPHOI Cy4YaitHON
BeiMuuHbl. CBOWCTBA AUCTIEPCUU

11.04.2026

29

MareMaTHyeckoe OXXUaaHue
NPOU3BEAEHUS U TUCTIEPCUSI CYMMBbI
HE3aBUCUMBIX CJIYYaHHbIX BEJIUUYUH

18.04.2026

30

[IpakTuyeckas padora c
MCIOJb30BaHHEM 3JIEKTPOHHBIX
Tabu

25.04.2026

31

Jucnepcust OMHOMHAIBLHOTO
pacnpenenenus. IIpaktuyeckas padora
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
TabuL

16.05.2026

32

O0001EeHHue U cucTeMaTU3aLus
3HAHUH

23.05.2026

33

KontponbHast padora Ne2:
"Ucneitanus bepnymnu. CnyvaiiHele
BEJIMUUHBI U pacrpeneaeHus’"

30.05.2026

34

O0001eHue U cucTeMaTU3aLus
3HAHUH

30.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KNTIACC

KosauuyecrBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kourpoabubie | IlpakTuueckue A bp
n/n Bcero H3yYeHHs o0pa3oBarTejibHbIE
padoThI padoThI
pecypchbl
Hepasencro Uebbiera. Teopema
1 Y T b ) 1
ebbiieBa. Teopema bepuynnu. 3akoH 06.09.2025
OONBbUIMX YUCE
Hepasencro UeObiera. Teopema
2 Y T b ) 1
eObiieBa. Teopema bepuynnu. 3akoH 13.092025
OONbUIUX YUCE
Hepasencro UeObiera. Teopema
3 Y T b ) 1
ebbiieBa. Teopema bepuynnu. 3akoH 20.09.2025
OONbUIUX YUCE
4 Bri0 i i 1
BIOOPOYHBII METON HCCIIeIOBAHUIN 27092025
5 [MpakTHueckas paboTa ¢ UCHOJIb30BAHUEM i
3JIEKTPOHHBIX Ta0JIHLI 04.10.2025
['eHepasibHast COBOKYITHOCTb U CllyuaiiHas
BbIOOpKA. 3HAKOMCTBO C BHIOOPOYHBIMU
6 ) 1
XapaKTepUCTHKAMH Ourfmca CpenHero u 11102025
OUCIIEPCUU IeHepabHON COBOKYITHOCTH C
MIOMOLIBIO BBIOOPOUYHBIX XapaKTEPUCTHUK
['eHepasibHast COBOKYITHOCTD U CllyuaiiHas
7 ) 1
BbIOOpPKA. 3HAKOMCTBO C BHIOOPOYHBIMU 18.10.2025

xapakrepuctukamu. OLiEHKa CPETHEro U




JAUCMEPCUU FeHepaJbHON COBOKYIHOCTH €
MIOMOLIBIO BBIOOPOYHBIX XapaKTEPHUCTUK

OueHuBaHue BEPOSITHOCTEH COOBITUI MO
BBIOOpKeE

25.10.2025

Cratuctuueckas runoresa. [Iposepka
NPOCTENIINX TUIOTE3 ¢ MOMOLLBIO
CBOMCTB U3YUYEHHBIX pacnpeneneHui

08.11.2025

10

Cratuctuueckas runoresa. [Iposepka
NPOCTENUIINX TUMOTE3 C MOMOLLBIO
CBOMCTB U3YUYEHHBIX pacnpeneneHui

15.11.2025

11

[IpakTHyeckast paboTa ¢ UCMIOJB30BAHUEM
3JIEKTPOHHBIX Ta0JIHLI

22.11.2025

12

IIpuMepsl HENpepBIBHBIX CIyYalHbIX
BeaU4UH. PyHKLMS TUIOTHOCTH
BEPOSITHOCTH

29.11.2025

13

PaBHomMepHoe pacnipenenenue. [Ipumepsl
3aaa4, IpUBOAALINX K ITOKA34ATEJIIbHOMY U
K HOPMAaJIbHOMY pacIpeaeIEHUsIM

06.12.2025

14

(DyHKL[I/ISI MJIOTHOCTH BEPOATHOCTU
MOKa3aTCJIbHOI'O paCnpeaAciCHus

13.12.2025

15

(DyHKL[I/ISI MJIOTHOCTH BEPOATHOCTU
HOPMAJIbHOTO pacrpeneneHus

20.12.2025

16

ITocnenoBaTenbHOCTb OMMHOYHBIX
He3aBHUCUMBIX coObITHil. [Ipumep 3anaum,
NPUBOIALLEH K pacrpeneIeHHI0
Ilyaccona

27.12.2025




[TpakTHueckas paboTa C UCIIOIBb30BAHUEM

17 3JIEKTPOHHBIX Ta0JIHLI 10.01.2026
18 KoBapuanus nByx ciy4aliHbIX BEJIUYHUH.
KoadduuueHT koppensuuu 17.01.2026
19 CoBMmecTHbIEe HAOTIONEHUS IBYX BEJIUYHH 24.01.2026
20 Bri6opounslii k03¢ duuneHT koppensuuu 31.01.2026
1 Paznuune mexay JTMHEMHON CBSI3bIO U
NPUYHUHHO-CJIEICTBEHHOU CBSI3bIO 07.02.2026
22 JIunelinas perpeccus 14.02.2026
3 [IpakTHyeckast paboTa ¢ UCMIOJB30BAHUEM
3JIEKTPOHHBIX TA0JIHILI 21.02.2026
IIpencraBnaenue NaHHBIX C MOMOLIBIO
24 TabJIML U AMarpaMm, OnHcaTeNIbHas 28.02.2026
CTaTUCTUKA
25 OnbITbI C pABHOBO3MOXHBIMU
3JI€MEHTAPHBIMU COOBITUSMU 07.03.2026
2% Brruucnenue BeposTHOCTEH COObITHI C
npuMeHeHueM popmyn 14.03.2026
Brruncnenue BeposiTHOCTEH COObITHI C
7 NpUMEHEHHEM rpadUIeCKHX METONOB:
KOOpPIMHATHAs NpsiMasi, IEPEBO, 21.03.2026

nuarpamma Jiepa




28

CnyualiHbple BETUUHUHBI U pacrpeeneHus

11.04.2026
29 MaremMaTUueckoe OKHIaHUe CAyUYaiHOM )
BEJIMYMHBI 18.04.2026
30 MaremMaTUueckoe OKHIaHUE CAyUYaiHOM 1
BEJIMYMHBI 25.04.2026
31 KontponbHast padora: "BeposTHoCTb U 1
cTaTucTUka" 16.05.2026
Brruucnenue BeposTHOCTEH COOBITHI C
32 npuMeHeHueM Gopmya 1 rpadUIecKux 1 16.05.2026
METOJI0B
Brruncnenue BeposTHOCTEH COObITHH C
33 npuMeHeHueM Gopmya 1 rpad UIecKux 1 23.05.2026
METOJIOB
CnyualiHple BEJTMUMHBI U pacrpeaeneHusl.
34 Maremaruueckoe 0kHUIaHUe CIy4aiiHON 1 23.05.2026

BEJIMYHHDI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




ITPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMH OBPA3OBATEJILHOUI ITPOI'PAMMBI

10 KUJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE pe3y JibTATbI 0CBOEHHSI OCHOBHOIH
NpoBepsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeHero oouero odopa3oBaHusi
pe3yJbTaTa
6 Teopust BEpOATHOCTEN M CTATUCTUKA
6.1 YuTath U CTPOUTH TAOJIHULBI U TUATPAMMBI
6.2 OnepupoBaTb NOHATHAMM: CpenHee apudMeTHyeckoe, MeIuaHa,
' HauOoJbllee, HAMMEHbLIee 3HaUeHHEe, pa3MaX MaCcCHBA YHUCJIOBBIX JaHHBIX
OnepupoBaTh NOHATUIMHU: CIy4aiiHbIA 3KCIEPUMEHT (ONBIT) U ClaydaiiHoe
COOBITHE, 3JIEeMEHTapHOE COOBbITHE (3JIEMEHTAPHBIH HMCXOA) CydyalHOro
6.3 OMbITa, HAaXOOUTb BEPOSTHOCTH B OMNbITAX C PaBHOBO3MOXHBIMHU
CJIy4yalHBIMHU COOBITUSIMH, HAXOIUTh U CPABHUBATb BEPOSITHOCTU COOBITHIA
B U3yUEHHBIX CJIy4YalHbIX IKCIIEPUMEHTaX
Haxonute ¥ ¢GOpMynupoBaTh COOBITUS: MepecevyeHue U OObeqUHEHHE
6.4 IOaHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXHOE HAHHOMY COOBITHIO;
' MOJb30BaTbCS  AvarpaMmamMu  Oiiepa U QOpMyJoH  CIOXEHUs
BEPOSITHOCTEHN MPU peLleHuH 3aaa4
OnepupoBaTb MNOHATUAMU: YCJOBHas BEPOSTHOCTb, HE3aBUCHUMBbIE
6.5 COOBITHS, HAXOOUTb BEPOSTHOCTH C TOMOLIBIO MPAaBUJIA YMHOXXEHUS, C
MIOMOILBIO JIepeBa CAy4alHOro OnbITa
6.6 [IpumeHsITH KOMOMHATOPHOE MPABHIIO YMHOXKEHHUS MIPU PELISeHUU 33a1a4
OnepupoBaTh NMOHATUSIMU: UCMbITAHHE, HE3ABUCUMbIE HUCIIBITAHUS, CEpHUs
6.7 MCTIBITAHUH, YCIIeX U Heynaya;, HaxOOUTb BEPOSITHOCTH COOBITHI B CEpUU
' HE3aBUCHUMBIX HCIBITAHUH 1O MEpPBOro ycrexa, HaXOAMTb BEPOSITHOCTH
coOBITHI B cepuu UcTbITaHUI bepHynnu
6.8 OnepupoBaTb MNOHATHUAMU: CllyyallHash BeJNMYMHA, paclpeneseHue
' BEPOSITHOCTEH, 1MarpaMmMa pacrpeneaeHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE pe3y.JibTATbI 0CBOEHHSI OCHOBHOIH
NMpoBepsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMmMbI CpeJHero oouero o0pazoBaHusi
pe3yJbTaTa
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh  BEPOSTHOCTH  3HAYEHUH  CIy4alHOH  BEJIMUMHBIIIO

pacnpeaCICHU0 UK C IOMOLIBIO AUarpaMm




OnepupoBaTh MOHSATHEM MaTE€MaTHYECKOrO OXXHUIAHUS, TPUBOIUTH
IpUMeEPBI TOrO, KaK MPUMEHSETC MaTEeMaTUYECKOe O>KUIaHHUEe CITy4YalHON

52 BEJIMYUHBI, HAXOAUTb MATEMATUYECKOE OXUAAHHE IO JaHHOMY
pacnpeneaeHuo

53 HMeTtb npencraBiieHHe O 3aKOHE OOJIbIINX YHCEN

54 HNmeTb npencrasaeHrue 0 HOPMalIbHOM paclpeneeHun




ITPOBEPAEMBIE JJIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon
6

IIpoBepsiemblii 3J1eMeHT COAePRAHUS

Teopusi BEpOATHOCTEHN U CTaTUCTHUKA

6.1

[IpencraBnenne nOaHHBIX C NOMOWIbKO Tabmuy W guarpamMm.  CpenHee
apudmeruueckoe, MenuaHa, HauboJjbllee M HAaUMEHblIee 3HAYEHUs, pa3Max,
JQUCTIEPCHUS U CTAHJAPTHOE OTKJIOHEHHE YHCJIOBBIX HA0OPOB

6.2

CnyualiHple 3KCHEpUMEHTHI (OMbIThI) U Cly4ailHble COOBITHS. DJIEMEHTapHbIE
coObrtust  (ucxonabl). BeposiTHOCTH ciyyaiiHOro coObiTHs. BIu30CTh 4acTOThIM
BEPOSATHOCTU COObITHI. Ciy4aifHble OMbIThI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBbITUSIMU. BEpOsATHOCTU COOBITHIA B OMBITAXC PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU

6.3

Onepauuu Haa COOBITUAMHU: TepecedeHue, OObEeNUHEHHUE, MPOTUBOIOJIOXKHBIE
coObiTus. [lnarpammel Jiinepa. Popmyia CIOKEHHs] BEPOSATHOCTEH

6.4

VYcnoBHass BEpPOSITHOCTb. YMHOXEHHE BepOATHOCTEH. [lepeBo  ciy4anHOro
skcnepuMmenTta. Popmyna nonHou BeposTHOCTU. HesaBUCHMBIE COOBITHS

6.5

KomOuHaTopHoe npaBuno ymHoxeHus. IlepectaHoBku u  ¢axropuan. Yucno
coueranuil. TpeyronpHuk [lackans. @opmyna 6mHoma HeroToHa

6.6

bunapHblif cnyuyaliHbplii OnbIT (MCMBITaHME), ycrex W Heynada. HesaBucumele
ucnbiTanusi. Cepust He3aBUCHUMBIX HUCHbITaHUN a0 nepsBoro ycnexa. Cepus
HE3aBUCUMBIX UCMbITaHUIN bepHynnu

6.7

CnyuaiiHas BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlnarpamma pacnpeneseHusl.
[Ipumepsb! pacnipenieneHuii, B TOM YHCJIe TeOMeTpUYeckoed OMHOMHUAIbHOE

11 KJIACC

Kon

IIpoBepsiemblii 31eMeHT COAePRAHUS

Teopusi BEpOATHOCTEHN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKU CJy4aiHBIX BEJIIMYMH. MAaTeMAaTH4E€CKOE OXKHUIAHHUE,
JUCTMEPCHUsl U CTAHJAPTHOE OTKJIOHEHHUe. [IpuMeprl NpUMeHeHns: MaTeMaTHYECKOro
OXXMJaHMsl, B TOM 4HUCJE B 3ajJadax U3 MOBCEAHEBHOHM >KU3HU. MaTtemaTuyeckoe
OXXKMJaHHe OMHAPHOM CIIy4yailHONW BEJMYMHBIL. MaTeMaTuieckoe OXKHUIOAaHUE CYMMBbI
Cy4alHbIX BEJIMUYMH. MaTtemMaTuueckoe OXUAaHUE U JUCIIEPCUS] TEOMETPUYECKOTO
1 OMHOMHAJILHOTO pacrpeneneHuii

52

3aKOH OOJBLIMX YUCES U €ro poJib B Hayke, mpupoae u odiiectse. BoiOOpouHbIit
METO/l UCCIIENOBaHUHN




53

IIpuMepbl HempepbIBHBIX  ClydalHbIX BenuuuH. IlonstTme o mnnoTtHOCTH
pacnpenenenus. 3afaqu, NpUBOASIINE K HOPMaNbHOMY pacnpenenenuto. ITonsitue
O HOPMaJIbHOM pacnpenesIeHun




IIPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJILHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBAHHUSI K MPeIMETHBIM Pe3yJbTATAM OCBOEHHSI
MpPOBepPsieMOro | OCHOBHOII 00pa30BaTe/IbHOI MPOrpaMMbl CpPeAHero odLero
TpeOoBaHHUsI o0pa3oBaHusi

Bnanenne meronamm 1OKa3aTebCTB, AJIrOPUTMAMH pEILEHUs 3a1ay;
yMeHue (GOpMyJIMpPOBaTh W ONEPHUPOBATH MOHITUSMHU: OINpeneseHue,
aKCMOMa, TEOpeMa, CJIEACTBHE, CBOICTBO, NPHU3HAK, NOKAa3aTelbCTBO,
paBHOCHUJIbHBIE (POPMYJIMPOBKU; NPUMEHSTD HX; YMEHHE (HOPMYTIHPOBATH
0o0paTHOE W MPOTHUBOMOJIOKHOE YTBEP)KAEHHE, MPUBOAUTH MPUMEPBI U
KOHTPIPUMEpPBI, HCIOJNIB30BaTh METOA MAaTeMaTH4eCKOH HHOYKLMY,
NPOBOAMTh JIOKA3aTeNIbHbIE pACCYy)KOEHHsT TMpU  pELIeHUH 3a1ad,
1 OLICHUBATh  JIOTMYECKYIO  MpPaBUJIBHOCTb  PACCY)XIEHWH; yMeHHe
OMEepHPOBATh MOHSATHSIMHU: MHOXXECTBO, MOJMHOXECTBO, OMNEpPalMH Hax
MHO)XECTBAMH, YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
anmapar AJisl ONMCaHUs peajibHbIX MPOLIECCOB U SIBJICHUHN U MPH PELIEHUN
3amay, B TOM 4YHCJIE M3 JPYrUX Yy4eOHBbIX TMpPEeIMETOB;, YMEHHe
ONepHpOBaTh MOHATHAMU: rpad, CBA3HBIN rpad, nepeso, LUK, rpad Ha
TUIOCKOCTH, YMEHHE 3aJaBaTb W ONMCHIBaTH rpadbl pPasIUYHbIMU

cnocobaMu; UCMOJNIb30BaTh rpadbl MPU peLIEHUH 3a1a4

YMeHHe OnepupoBaTh MOHSITUSMH: HATypaJbHOE YHCIIO, LEJOe YHCIIO,
CTEINEeHb C LEJIbIM NI0Ka3aTesleM, KOPEHb HaTYPaJbHOM CTENEeHH, CTENeHb
C palMOHAJIbHBIM  TMOKa3aTejeM, CTeNeHb C  JeHCTBUTENbHBIM
nokasarenaeM, JorapudM uUHCIa, CHHYC, KOCHHYC U  TaHIeHC
MPOU3BOJIPHOTO YHCJA, OCTaTOK IO MOAYJ0, PALHOHAIBHOE YHCIIO,
MppALMOHATBHOE  YMCJIO,  MHOXXECTBA  HATypajbHbIX,  LEJbIX,
2 paLMOHAJIbHBIX, IEHCTBUTENBHBIX YHCEN, YMEHHE HCIOJb30BATh
NPU3HAKU AETMMOCTH, HAaUMEHbLIMHA OOLIMI NeNuTeNlb U HauMeHbllee
obuee kpaTHOe, aaroputMm EBkinaa rnpu peueHun 3aaad; 3HaKOMCTBO €
pa3sIMYHBIMM ~ TO3MLIMOHHBIMU  CHCTEMAMM  CUHCIICHHUS, YMEHHE
BBIMOJIHSITh BBIYUCJIEHHE 3HAYEHUI M NpeoOpa3oBaHUsl BBIPAXKEHUH CO
CTEeNeHsIMH U JiorapupmMamu, npeodpa3oBaHHUsl APOOHO-PALIMOHATBHBIX

BBIP@KEHUH, YMEHHE OINEpUPOBATb MOHSATHSIMHU. IOCIEAOBATENBHOCTD,




apudMeTHUeCcKasi MPOrpeccusi, reOMeTpHUecKasi Nporpeccus, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpuueckas  MpOrpeccusi; yMEeHHe  3a1aBaTh
MOCJIEOBATENbHOCTH, B TOM YHCJIE C TIOMOLIBIO PEKYPPEHTHBIX HOpMYyI;
yMEHHE ONepUpOBaTh MOHATHUSAMU: KOMIUIEKCHOE UYHCJIO, COMpPSKEHHbIE
KOMILJIEKCHBIE YHCJIa, MOZYJIb U apTYMEHT KOMIUIEKCHOrO 4ucia, hopma
3aMMCcH KOMIUJIEKCHBIX 4uces (reoMeTpuueckas, TPUrOHOMeTpHUYecKast U
anrebpauyeckasi); yMeTb MNPOU3BOAUTH apudmeTHueckue NelcTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMH; TPUBOAUTH IpPHUMEPbl  HCIOJb30BaHUSA
KOMIIJIEKCHBIX 4YHCEJ, ONEepUpPOBATh MOHATUSMHU. MaTpuua 2x2 u 3x3,

OonpeacIuTEIb MaTPULIbI, I“eOMeTpI/I'{eCKI/Iﬁ CMBICJT ONIPEACIIUTEIA

YMeHHe onepupoBaTh MOHATUSIMH. PALMOHANIbHbIE, UPPALIUOHAJIBHBIE,
MOKa3aTeNbHble, CTENEHHbIe, JorapupMHUECKHe, TPUTOHOMETPUYECKHE
ypaBHEHUsI W HEPABEHCTBA, MX CHUCTEMbI, YMEHHE ONEepPUPOBATb
MOHSATHSMU: TOXIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUe, YpaBHEHHE,
HEPABEHCTBO, CHUCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
ypaBHEHUI, HEPABEHCTB M CHUCTEM, YMEHHE pelaTb YPaBHEHMS,
HEPABEHCTBA U CHUCTEMbI C MOMOLIBIO PAa3JWYHbIX MPUEMOB, pelIaTh
ypaBHEHHUsl, HEPABEHCTBA U CHUCTEMbl C [apaMeTpPOM, IPUMEHSTb
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI [JIsl PELIEHHUs] MATeMaTHYEeCKUX

3a7a4 ¥ 3a1a4 U3 Pa3JIM4YHbIX 00J1acTeil HAayKU U pealbHOM XKU3HU

VMeHue onepupoBaTh NOHSATUSAMH. (PYHKLMS, YETHOCTb (PYHKLHUH,
NEePUOANYHOCTh (PYHKLIMH, OrPaHUYEHHOCTb (YHKLMH, MOHOTOHHOCTb
byHKIUY, S3KCTpeMyM (QYHKLUU, HauOobllee 1 HAUMEHbLIee 3HAUEHUS
(GYHKLMH Ha MPOMEXKYTKE, HEerpepbIBHAs PYHKLMS, aCUMIITOTHI rpaduka
¢byHKUMH, epBas U BTOpasi MPOM3BOAHAS (QYHKLHH, F€OMETPUUYECKUI U
¢bu3nyeckuil CMBICI MNPOM3BONHOW, mepBOOOpa3Has, ONpeAeNEHHbIH
MHTErpasl; YMEHHE HAaXOOUTb aCUMNTOThI rpaduka (QPyHKLUUH, YMEHHE
BBIYMCISTh MPOM3BOIHBIE CYMMBbI, IPOU3BEIECHUS, YACTHOTO U
KOMIO3ULMK (YHKLUMHA, HAXOOUTbh ypaBHEHHE KacaTeNbHOH K rpaduky
(GyHKUMH, YMEHHE HAaXOAUTb NMPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA,
YMEHHE MCIIONIb30BaTh MPOU3BOAHYIO Uil MCCIENOBaHHUs (PyHKLU,
HaxOOUTh HauOONbIIME M HaUMEHbLIHE 3Ha4YeHUs (YHKUMHA, CTPOUTH
rpa@MKy MHOTOUYJIEHOB C MCIIOJIb30BAHHEM ammnapara MaTeMaTH4eCKOro
aHanmu3a, MPUMEHSATb NPOU3BOOHYK [UI HAXOXKAEHHS HAWJIy4lIero
peLIeHUs] B NMPUKJIAAHBIX, B TOM 4YHCJE€ COLMAIbHO-3KOHOMHUYECKUX H

bu3MUecKUX 3aaa4ax; HaXOAUTD MJIOLAAU U 0OBEMBI PUTYp C MOMOLIBIO




UHTErpajia, NpuBOAUTH NPHUMEPBI MATEMATUYECCKOTO MOACIUPOBAHUA C

NoMOIIbIO MU depeHaNIbHbIX YPaBHEHUH

VMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHkuuu, obpaTHas
byHkuMsA, koMno3uums (GYHKUMH, JUHEHHas (QyHKLUS, KBaIpaTHYHAs
byHKLMSA, paLMOHaNbHas byHKLuS, CTerneHHast byHKLMS,
TPUTOHOMeTpUUeCKHe (YHKUMH, OOpaTHblE TPUTOHOMETPHUYECKHE
byHKUMH, TOKa3zaTenbHass M Jorapupmuueckas (GYHKLUUHM, YMEHHE
CTpouTh rpaduku U3y4eHHbIX (YHKLHMH, BBIMIOJHATb MPEoOpasoBaHHsA
rpadukoB HYHKUMHA, UCTIONB30BaTh rPadUKU I U3YUEHHsI TPOLIECCOB U
3aBUCUMOCTEH, NMPH PELICHUH 3a1a4 U3 APYrHX yUeOHBIX MPEIMETOB U
3a7a4 U3 peasnbHOM )KU3HH, BbIpaxkaTb (POpMyJIaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMMU, UCTIOJIb30BaTh CBOMCTBA U rpad vk GYHKLMIA TSI peLIeHUs
ypaBHEHMH, HEPABEHCTB M 3ajady C MapaMeTpaMH, H300paxkaTb Ha
KOOpPAMHATHOM IJIOCKOCTH MHOKECTBA PELIEHUH YPABHEHUH, HEPABEHCTB

H UX CHUCTEM

VYMeHue peliaTtb TEKCTOBblE 3aJayd pa3HbIX TUIOB (B TOM 4MCIE Ha
MPOLIEHTBI, TOJH U YaCTH, Ha IBH)KEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIyT, HAJIOTH, 3aa4d U3 00JacTH YNpaBJIE€HHs! JIMYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTaBISITh BBIPAXKEHHUS, YPABHEHHs, HEPABEHCTBA U HMX
CHUCTEMBI MO YCJIOBHMIO 3ala4dd, MCCIENOBaTh MOJY4YEHHOE pPEUIEHHE U
OLIEHUBAaTh NPaBAONONOOHOCTh pe3yJbTATOB, YMEHHE MOIETHPOBATh
peanbHble CUTyallUM Ha SI3bIKE€ MAaTE€MAaTUKH, COCTABJIATH BBIPAXKEHHS,
ypaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl MO YCJIOBUK 3aJayH,
MCCIIEIOBAaTh MMOCTPOECHHbIE MOAEIUM C MCNOJNBb30BAHMEM armnapara

anreOpbl, HHTEPIPETUPOBATH MOJYUYEHHBIH Pe3yJIbTaT

VYMeHue onepupoBaTh MOHATHIMU: cpenHee apupMeTHIeCKoe, MeuaHa,
HauOoJbIlIee U HAMMEHbLIIEe 3HAUEHUS, pPa3Max, AUCMEPCHUs], CTAHOAPTHOE
OTKJIOHEHHE YHCIIOBOro Habopa, yMEHHe U3BJIEKaTh, HHTEPIPETHPOBATD
UH(POPMALUIO, TPEACTABIEHHYIO B TaOIMIIAaX, HA AMarpaMmax, rpadukax,
OTPAKAIOLIYIO CBOHCTBA PeasIbHBIX MPOLECCOB U SIBJIEHUIA; MPEICTABISTh
MHpOpMaLMIO C TNOMOWBK TabaUI M JMarpaMM; MCCIIEIOBaTh
CTaTUCTHYECKHE NaHHbIE, B TOM 4YHCJE C MPUMEHEHHEM TIpadHuuecKrx
METOJIOB H 3JIEKTPOHHBIX CPEACTB; rpad MueckH UCCIeI0BATh COBMECTHBIE
HaOMIONEHUs] C TOMOLIbIO JAMarpaMM pacCeMBaHUS U JIMHEHHON

perpeccuu




YMeHHue onepupoBaTh MOHATUSIMM. CIyYaWHbIH ONBIT W CJIy4YailHOE
COOBITHE, BEPOSITHOCTb CIIYYalHOrO COOBITHS, YMEHHE BbIYUCIATD
BEPOSITHOCTb C MCIMOJb30BAHUEM TIpadUYeCKHX METONOB, NPHUMEHSTh
bopMyJIbl CIOXKEHHST U YMHOXEHHUsl BEPOSITHOCTEH, (POpMyJNly MOJHOM
BepOSITHOCTH, popmyny bepHynnu, komOuHaTopHble GhakThl U GOPMYJIHL;
OLICHUBATh BEPOSITHOCTH pEANbHbIX COOBITUH, yYMEHHE ONepHpOBAThb
MOHSATHSAMM: ClyyaliHas BEJIMYMHA, paclpeiesieHue BepOSITHOCTEH,
MaTeMaTH4YecKoe OXHIOaHHe, JUCIEePCUs U CTaHAAPTHOE OTKJIOHEHHE
ClyyallHOH BeNWYMHbL, (YHKUMM pacnpenesieHus U IUIOTHOCTU
PaBHOMEPHOIO, MOKAa3aTeJbHONO M HOPMAJIBHOIO pacHpeaeIeHHI,
YMEHHE HCIOJb30BaTh CBOWCTBA M3YYEHHBIX paclpeneneHud [uis
pelIeHusl 3aay; 3HAKOMCTBO C MOHSTUSAMHU: 3aKOH OOJIBLIMX 4YHCE,
METOIbl BBIOOPOYHBIX HCCIENOBAHUIA;, YMEHHE TNPHUBOAUTH TNPHMEPbI
NpOSIBIEHHs] 3aKOHAa OONBIIMX YHCET B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, YMEHHE ONEePUPOBATh MOHATHSIMH: COUETAHUE, TIEPECTAHOBKA,
YHUCJIO COYETAaHWH, YHCIO MNepecTaHoBOK, OMHOM HblOTOHA;, ymeHue
MPUMEHATb KOMOMHATOPHBIE (PAKTHI M PACCYXKACHUS IS pEIleHHs 3a1ay,;
OLICHUBATb  BEPOSITHOCTH  pPeajbHbIX COOBITHH, COCTaBJIATh

BEPOATHOCTHYIO MOZIEJIb U UHTEPIIPETUPOBATDH MOJYYEHHBIN pe3yabTaT

YMeHHe onepupoBaTb MNOHATUSIMU. TOYKA, MpsMas, IUIOCKOCT,
NPOCTPAHCTBO, OTPe30K, Jyd, BeJWYMHA yrja, IUIOCKUI yrod,
IOBYTPAHHBIA YIroJl, TPEXTPAHHBIN yroj, CKPELIMBAKOLIUECS MpsIMbIE,
NapajjeNbHOCTh U NEPNEHAUKYJISAPHOCTb NPSAMBIX U TUJIOCKOCTEH, YroJ
MEXAY NPSIMBIMH, YrOJd MEXAy MNPSMOH U IUIOCKOCTBIO, YrOJl MEXIY
MJIOCKOCTSIMH, PaCCTOsIHUE OT TOYKHU A0 MIOCKOCTH, PACCTOSTHUE MEXAY
NPSIMBIMH, PACCTOSTHUE MEXAY MJIOCKOCTSIMU, YMEHHE UCNOJb30BaTh NIPU
peLIeHHH 3a1a4 M3yuyeHHble (HAaKThl U TEOPEMbl MJIAHUMETPUH, YMEHHE
OLIEHUBAaTb pa3Mepbl OOBEKTOB OKPYXKAKOLIEro MHUpPA; CTPOHTH
MaTeMaTUYeCKUEe MOJENU C MOMOIUBIO IEeOMETPUUYECKUX TOHATHI U

BCJIMYUH, p€HIATh CBA3aHHBIEC C HUMU MPAKTUYCCKUE 3aAa4U

10

VYMeHue onepupoBaTh MOHATUSMU: IIoWans Gurypsl, 00béM GUrypsl,
MHOTOTPaHHUK, MPAaBHJIbHBIH MHOTOTPaHHHUK, CEUYE€HHE MHOTrOrPaHHHUKA,
KyO, mapanienenunesn, npu3Ma, nvpamuaa, gurypa ¥ NOBEPXHOCTb
BpaLEHUs, WIMHAD, KOHYyC, wap, chepa, miomanb chepwl, miomans
MOBEPXHOCTH MUPAMHUABI, MPU3MbL, KOHYyCa, LMIMHApPA, 00BEM Kyba,

NpsAMOYTOJIBHOIO napanjaenenunena, nupamMuabl, NpPpU3Mbl, LHUJIUHApPA,




KOHyCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHUs] KOHYCa U LIUJIMHAPA,
napajujenbHble OCH WM OCHOBAaHMIO, CEUEHHE I1apa, IIOCKOCTb,
Kacarow@ascst cdepbl, LMIMHIAPA, KOHYCa, YMEHHUE CTPOUTb CEYeHHE
MHOTOrpaHHHKa, H300paKkaTb MHOIOIPAHHHUKH, (UTIYPbI U MOBEPXHOCTU
BPALLEHUS], UX C€YEHHs], B TOM YHUCJIE€ C TOMOLIBIO 3JIEKTPOHHBIX CPEACTB,;
YMEHHE MPUMEHSTh CBOICTBAa reOMETPUUYECKHX (HUTyp, CAMOCTOSTENBHO
dbopMyIHMpOBaTH ONpeneNeHHst U3y4aeMbIX GUryp, BbIIBUraTh THIIOTE3bI
O CBOMCTBaxX M NMpH3HAKaX reoMeTpHuecKuX (puryp, oOOCHOBBIBATH WU
ONpoBepraTb HX, YMEHHE TMPOBOAMUTH Kjaccupukauuio ¢GUryp mno
pa3JIM4HbIM MPU3HAKAM, BBIMOJHATh HEOOXOIHUMbIE JOMOJIHUTENbHbIC

NOCTPOEHUSI

11

VMeHHe onepupoBaTh IMOHSATUSMH. JBMXXEHHE B MPOCTPAHCTBE,
MapajuieNibHbIil IepeHOC, CUMMETPHsI Ha MJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mnpeoOpa3zoBaHue mnonodus, MomoOHble (GUIYpPBI, yMEHHE
pacro3HaBaTh paBHble M MOAOOHBIE QUIYpBI, B TOM YHCJe B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJb30BaTh FeOMETPUYECKHE OTHOLIEHHS
MPH peLeHUH 3a/1a4; HAXOAUTh FreOMETPUYECKHE BEIMUMHBI (IJIMHA, Yyro,
MIoLaab, 00bEM) NPU PELIEHUHU 3a1a4 U3 IPYrUX Y4eOHbIX MPEAMETOB U
M3 peasbHON >KH3HHU, YMEHUE BBbIYHC/ISATH F€OMETPUYECKHUE BETUYHMHBI
(nnuHa, yron, miowanb, 00bEM, IUIOLIAAb MOBEPXHOCTH), HCIHOJB3Ys
M3y4eHHble (OPMYJIbI U METOABI, B TOM HUCIE. IUIOLIAAb MOBEPXHOCTH
MHMPAaMU/BIL, MPU3MBIL, KOHYCa, LUMJIMHAPA, Muowanb chepel; 00béM Kyda,
MPSIMOYTOJIbHOTO MapajuieNienumnena, MUPaMHIbI, MPU3MbIL, LMJIMHAPA,

KOHYCa, 111apa; YMEHHE HaAXOAUThb OTHOIIEHHE OOBEMOB MOJOOHBIX GHUrYp

12

YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHASI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAHMHATHI BEKTOPAa, CyMMa BEKTOPOB,
NpOM3BEEHHE BEKTOpAa Ha YHCIO, pPasJIOKeHHe BeKTopa mno 0asucy,
CKaJSIPHOE TMpOMU3BEAECHHE, BEKTOPHOE IPOMU3BEIEHHE, YroJl MEXOy
BEKTOPaMH, YMEHHE HCIOJIb30BATh BEKTOPHBIN U KOOPAWHATHBIN METON
IUIs  peUIeHUs TeOMETPUYeCKHX 3amad4 M 3adad JApPYyrux y4eOHbIX

NpeIMEeTOB

13

YMmeHue BbI6I/IpaTb MOAXOMSAINMHA METOHM IS pC€UICHUA 3adayu,
NMOHUMAHUE 3HAYUMOCTU MATEMATUKHU B H3YUYCHUH IPHUPOAHBIX U
O6LLleCTBeHHbIX npoueccoB 15 SIBJIeHPlﬁ; YMECHHUE pacrno3HaBaThb

NpOSABJIICHUE 3aKOHOB MATEMATHKHW B HCKYCCTBE€, YMEHUE IPHUBOAMWTH
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IHNEPEYEHDB 2JIEMEHTOB COIEPKAHUA, IIPOBEPAEMbBIX HA
ETD 1O MATEMATHUKE

Kon

I[IpoBepsiemblii 31eMeHT COAePRAHUS

Yucia U BbIYUCIEHUS

1.1

HarypanbHble u nenble yucna. IIpu3Haku 1e1MMOCTH LEbIX YUCeN

PanioHanbHbie uncia. OObIKHOBEHHBIE M JECATUYHbIE OPOOU, MPOLIEHTBI,

12 OeckOoHeUHbIe epHOaHUEcKHe Ipodu
13 Apudmernueckuii  KOpeHb  HaTypanpHOW  crenmenu.  JlefictBusa ¢
' apupMeTHYECKUMH KOPHSMH HaTypasbHOH CTENeH!
14 Crenenp c uenbiM nokaszareneM. CreneHb C paLlMOHANBbHBIM I1OKa3aTeNeM.
' CaoiicTBa cTeneHu
15 CuHyC, KOCHHYC U TAHI€HC YHMCJIOBOIO aprymeHTta. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YHUCJIOBOro apryMmeHTa
1.6 Jlorapudm umncna. JlecsiTU4HbIE U HATYpaJIbHBIE JIOrapu(MBbI
JeiictButenbHble 4yucna. Apudmervueckue omnepauudud C AEHCTBUTEIbHBIMU
1.7 yucnamu. [TpuOakéHHbIe BBIUMCIEHUS, MPABUJA OKPYIJIEHUs, MPUKUAKA U
OLIEHKA pe3yJbTaTa BbIYUCIECHUM
1.8 [IpeoOpa3oBaHue BeIpaXKEHHI
1.9 KommnnekcHele uncna
2 YpaBHEHUs1 U HEPABEHCTBA
2.1 Lenble U IpOOHO-paLIMOHAIbHbIE YPABHEHHUS
22 HppaunoHanbHble ypaBHEHHs
23 TpuroHomeTpuyeckie ypaBHEHHs
24 [MTokazaTenbHble U JorapupMuecKkue ypaBHeHuUs
2.5 Ienbie 1 ApOOHO-paLIMOHANbHBIE HEPABEHCTBA
2.6 HppauunoHanbHble HEPABEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPABEHCTBA
28 TpuroHomerpuueckre HepaBeHCTBA
29 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuua cuctembl JMHEHHbIX YpaBHeHUH. OrnpenenauTesnb MaTpULbI
3 @DyHKIMHU U rpadHKH




®yuk1us, cnocodsl 3ananus GyHkuun. I'padguk pyHkumu. Bzanmuo obpaTHble

> ¢byHkuuu. UéTHble u HeuéTHble pyHkuuu. [lepuonnueckue GpyHkmu
OObnacTh ompeneneHus U MHOXKeCTBO 3HaueHWH (yHkumu. Hynu ¢GyHKUMU.
39 [TpoMeXyTKH 3HAKOMOCTOSIHCTBA. IIPOMEXYTKM MOHOTOHHOCTH (DYHKLIMH.
' MaxkcumyMbl 1 MUHUMyMbI GyHkuMH. HauOonbiuee U HanMeHblee 3Ha4eHUe
(bYHKLHH Ha TPOMEXKYTKE
33 CrenenHast GyHKUMS C HaTypajbHbIM M LieJbIM Moka3atenem. E€ cBoiicTBa u
' rpaduk. CBoicTBa U rpaduk KOpHs 1-0i CTEeNeHn
34 TpuroHomerpuueckue GyHKLUHH, UX CBOICTBA U rpaduKu
35 [TokazarenbHas U norapudpmMudeckas GyHKLHMH, UX CBOWCTBA U rpaduku
16 Touku paspeiBa. Acumntorbl rpadukoB ¢yHkumid. CBOHCTBa (HYHKLMIA,
' HENpephIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHHUs TOCJIE0BATEILHOCTEN
38 Apudmernueckass M reoMerpuueckas nporpeccud. Popmyna CIOXKHBIX
' MPOLIEHTOB
4 Hauana MaremMaTHuecKoro aHanusa
4.1 [TpousBonHas GpyHkuuuU. [Tpou3BOAHBIE 3JIEMEHTAPHBIX (HYHKIMIA
[IpuMeHeHne NMPOM3BOMHONW K HCCIENOBaHMIO (PYHKLHMHA HA MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxneHne HanbobIiero 1 HaMMeHbIIero 3Ha4eHus! PyHKLUH
Ha OTpe3ke
43 [TepBooGpasnas. Uurerpan
5 MHoxecTBa U JIOruKa
5.1 MHoxecTBO, onepanuu Haa MHOKecTBaMmu. [{uarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTD U cTaTuCTHKA
6.1 OnucaresbHasi CTATUCTHUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 [T'eomerpust
7.1 Durypel Ha MJIOCKOCTH
7.2 IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE
73 MHororpanHuku
7.4 Tena u noBepXHOCTH BpallEHUs




‘ 7.5 ‘ Koopannare! u BEKTOpHI
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