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IHOACHUTEJIBHAS 3AIINCKA

VYu4eOHblii kKypc «Anrebpa W Hayala MaTeMaTHYECKOrO aHalu3a» SIBIAETCS OJHUM U3 Hauboyiee 3HAYMMBIX B MpPOTpaMMe CPEIHEro
oOuiero o0pa3oBaHHusl, MOCKOJIbKY, C OJHOM CTOPOHBI, OH 00ECIEUNBAET HHCTPYMEHTAIbHYIO 0a3y JUlsl U3yYEHHUS! BCEX €CTECTBEHHO-HAYYHBIX
KYpCOB, a C APYrod CTOPOHBI, (OPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHWE O0YyYaloluXcsl HAa YPOBHE, HEOOXOAMMOM JIJIsi OCBOCHHS
nH(popMaTUKu, OOIIECTBO3HAHUS, MUCTOPUU, CIIOBECHOCTH W APYrUX AUCHUIUIMH. B pamkax naHHOro y4eOHOro Kypca oOydaromniuecs
OBJIaJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMN HayKH, KOTOpas (popMyIupyeT CBOM IOCTHKEHUS B MaTeMaTU4ecKoil ¢opme.

VY4ebHblil Kypc anreOpbl M Hayajdl MAaTeMaTHYECKOTO aHaju3a 3aKIaJbIBa€T OCHOBY JJIsl YCIEIIHOTO OBJAJCHUS 3aKOHAMH (DU3UKH,
XUMHH, OHOJOTHHU, MOHUMAHUS OCHOBHBIX TEHIEHIUN Pa3BUTHS SKOHOMHKHA M OOMIECTBEHHOW KW3HHU, IMO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX ITU(POBHIX U KOMIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HCIOJb30BaTh UX JUIS JajdbHEHIIero oO0pa3oBaHUsl U B TOBCEIHEBHOU
KU3HU. B TO e BpeMs oBiajieHue aOCTPAKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKLIUSAMH alireOpbl U MaTeMaTHYECKOTO aHAIM3a Pa3BUBACT
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHHHOCTH, JOKAa3bIBaTh YTBEPXKICHUS C TOMOINBI0O HHAYKIIMU W PaCCyXIaTh
JeNYKTUBHO, HCIIOJIb30BaTh O0OO0OIIEHWE M KOHKPETH3aIUIo, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KpPEaTUBHOE U KPUTHUYECKOE
MBIIIJICHHE.

B xozxe m3ydenus yueOGHOro Kypca «Anredpa M Hayalla MaTeMaTUYECKOTO aHain3a» oOydaroliuecs MOJydatoT HOBBIA OMBIT PEIlICHUs
MPUKJIATHBIX 337]a4, CAMOCTOSITEILHOTO TMTOCTPOCHHSI MATEMAaTHUYECKUX MOJICJICH pealIbHbIX CUTYaIlMi, UHTEPIIPETAIUU TIOJYICHHBIX PEIICHUH,
3HAKOMSATCS C MNpUMEPAaMU MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE, HAyKe U HCKYCCTBE, C BBLAAIOIIMMHUCS MaTEMaTUYECKUMU
OTKPBITUSIMU U UX aBTOPAMH.

Y4eOHblii Kypc 00nafgaeT 3HAYUTENIBHBIM BOCIUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIA peanu3yeTrcs Kak yepe3 ydeOHBI MmaTepual,
CIOCOOCTBYIOIIMK (D OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U uepe3 crnenuduky ydeOHOW JeATeNbHOCTH, TpeOyromei
MPOJIOKUTENIBHOM KOHIIEHTPAI[MM BHUMaHUs, CAMOCTOSITEIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ybTar.

B ocHOBe MeToMKHM 00y4eHHs anredpe U HayaiaM MaTeMaTUYECKOT0 aHAIN3a JICKHUT JIeITeIIbHOCTHBINA MIPUHITUAI 00yUYeHUS.

B crpykType yuebHOro Kypca «Anrebpa u Hadajga MaTeMaTHYECKOTO aHaJIN3a» BBIJEICHBI CICAYIOIINE COAEPKATEIBHO-METOINYECKIE
muHuM: «Yucna u BeruucieHus», « OyHKIuU U rpadukn», « YpaBHEHUS U HepaBeHCTBay, «Hauana maTemaTnueckoro ananuzay, «MHOXecTBa
U JIoTMKa». Bce OCHOBHBIE COACPKATEIBHO-METOINYECKUE JIMHUM HM3y4YaloTCs Ha TMPOTSIKEHUU JBYX JeT OOy4eHHs] HAa YPOBHE CPETHETO
o01iero 00pa3oBaHusl, ECTECTBEHHO JOMOIHSAS APYT APYra ¥ MOCTETICHHO HACHIIIAsCh HOBRIMU TEMaMU | pa3zeliaMu. JlaHHbIN yaeOHbI Kype
SIBJISIETCSL MHTETPATUBHBIM, TMOCKOJBKY OOBEIMHSIET B ce0e coAep)KaHME HECKOJIbKUX MAaTeMAaTHYEeCKHUX AUCHMIUIMH, TaKUX Kak airedpa,
TPUTOHOMETPHS, MATEMATHUYECKH aHajIn3, TEOpPUS MHOXECTB, MaTeMaThueckas Joruka u apyrue. [lo Mepe Toro kak oOywaromruecs
OBJIQJICBAIOT BCE OoJiee MIUPOKUM MAaTEMAaTHUYECKUM allapaToM, Y HUX MOCIEA0BATEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCSI YMEHUE CTPOUTH



MaTEMaTHYECKYI0O MOJIENb PEaJbHOM CHUTyalluM, HPUMEHSTh 3HAHUS, MOJIYYEHHbIE IPU H3YYEHHHM Y4YEOHOro Kypca, s pEeLIeHUs
CaMOCTOATENBHO CPOPMYIMPOBAHHON MaTeMaTHUECKOH 3a/1auyl, a 3aTeM UHTEPIPETUPOBATh CBOI OTBET.

CopepxatenbHO-MeTOIMYECKasl JTUHUS «YUHUCIa U BBIYMCIEHUS» 3aBepIIacT (OPMUPOBAHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTEIBHBIX
quces, KOTopoe OblJI0O HauaTO Ha YpOBHE OCHOBHOIO obmiero obpazoBanus. Ha ypoBHe cpenHero oOuiero oOpazoBaHus 0co00€ BHUMaHUE
yaensiercss OpMUPOBAHUIO HABBIKOB PAallMOHAJIBHBIX BBIYMCIICHHM, BKIIOYAIOIIUX B c€0sl MCIOJIb30BAaHUE PA3IMYHBIX (POPM 3alHMCH YHUCIHA,
YMEHUE JeiaTh MPUKHUJIKY, BBIIOJHATh NPUOIMKEHHBIE BBIUYMCICHUS, OLIEHUBATh YHUCIIOBBIE BBIPAXKEHHUS, paboOTaTh ¢ MaTeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYalOIIMMCS MHOYKECTBAa HATYPAJIbHBIX, IEJIbIX, PALMOHAIBHBIX M JEHUCTBUTEIBHBIX YHCEN JOMOJIHSIOTCA
MHOYKECTBOM KOMIUIEKCHBIX YHMCENl. B Kax/10M U3 3TUX MHOXKECTB pacCMAaTPUBAIOTCS] CBOWCTBEHHBIE €My CIIELIU(pUUECKHE 3aJaul U OlleparIiu:
JIEJICHUE HAIlEeJI0, ONEPUPOBAHME OCTATKAMHM HAa MHOXECTBE LIEJBIX YHUCEN, 0COObIE CBOMCTBA PALMOHAIBHBIX U HPPALUOHATIBHBIX YHCEIL,
apu(pMeTHUecKUe OIepalud, a TaKKe HW3BJICUEHWE KOPHS HATypaJbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX uyHcel. braronaps
ITOCJIEIOBATEIBHOMY PAaCIIMPEHHUIO KPyTa HCIOJIb3yEMBIX YHMCEN U 3HAKOMCTBY C BO3MOYKHOCTSIMHM MX IIPUMEHEHHUsI IS PEIICHUS PA3IUYHBIX
3ama4 (QopMHpyeTcs NMPEACTaBICHUE O €JUHCTBE MATEMaTHKU KaK HAayKM U €€ pojM B IOCTPOCHUU MOJEIe peasbHOro MHUpa, IIUPOKO
UCHOJIB3YIOTCS 000011IeHNe U KOHKPETHU3aLIUS.

Jluans «YpaBHEHHS M HEPABEHCTBA» peaIU3yeTcsl Ha MPOTSKEHUH BCEro OOyueHHs Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHUS,
MOCKOJIBKY B KaKZoM paszfaese [IporpaMMbl mpeaycMOTPEHO pelIeHHe COOTBETCTBYIOIIMX 3afad. B pesynbrare oOydaromiuecst OBIIafeBalOT
pPa3IMYHBIMU  METOJAMHU PELICHUS PalUOHANbHBIX, HPPALUOHANbHBIX, IMOKA3aTENbHbIX, JIOrapuOMHUUECKUX U TPUTOHOMETPUUYECKUX
YPAaBHEHMH, HEpPaBEHCTB M CHUCTEM, a TakKe 3a]ay, CcoAepKauux MapameTpbl. llomydeHHbIE yMEHHs WIMPOKO HCIIONB3YKOTCA IPHU
MCCIIeI0BaHUU (DYHKIIMI C MOMOIIBIO IPOU3BOIHOM, IPU pEIIEHUH MPUKIAAHBIX 33]a4 U 33/1a4 Ha HAXO0XKJIeHWE HauOOJIbIINX U HaUMEHbIIUX
3HayeHuid pyHKkuuu. JlaHHas comep:karenabHasi JMHUS BKIOYAaeT B ceOs Takxke (GOpMHUpPOBAaHHE YMEHHM BBIMOJIHATH Pacdy€Thl MO (hopMyliam,
peoOpa3oBaHusl PAlMOHAIBHBIX, HUPPAIIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAXKEHUHM, a TaK)Ke BBIPAKEHUH, COAEpk AIIUX CTEINEHU U
norapu¢mel. brarogaps n3ydeHuio anredpandeckoro Marepuana MPOUCXOTUT JajbHEWIee pa3BUTHE AJTOPUTMUYECKOTO U aOCTPaKTHOTO
MBIIIJIEHUST 00yJaronmuxcs, (QOpMHUPYIOTCS HaBbIKM JEAYKTHBHBIX pacCyKICHHH, paboThl ¢ CHMBOJBHBIMH (OpPMAMH, MPEICTaBICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHJI€ PAaBEHCTB M HepaBeHCTB. Anrebpa mpeiaraer 3(QQeKTHUBHbIE WHCTPYMEHTHI JUIS pEIICHUs
MIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/]1a4, HATJISIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK S3bIKa HAYKHU.

ConeprxatenbHo-MeToandeckast TMHUAA «DyHKIMU U TpadUKN» TECHO MEPEIyIeTaeTcsl ¢ IPYrUMHU JIMHUSAMU Yy4eOHOTrO Kypca, OCKOJIbKY
B KaKOM-TO CMbICIE 33JaéT IOCIEeN0BAaTENbHOCTh H3Yy4eHUs MaTepuana. VM3ydeHue CTENEeHHOW, MOKa3aTeNbHOM, jorapupMuUYecKod u
TPUTOHOMETPUYECKHUX (DYHKIIMHA, UX CBOMCTB U TpaMKOB, UCIIOJIb30BaHUE (YHKIMN Ui PEIICHUs 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U
pEaIbHOM KU3HM TECHO CBSI3aHO KAaK C MAaTeMAaTUYECKUM aHAJIU30M, TaK U C pElICHUEM ypaBHEHHH U HepaBeHCTB. [Ipu sToM Oosnblioe
BHUMaHHE yzensercss (HOPMUPOBAHUIO YMEHHS BBIpaKaTh (OPMyJaMU 3aBHUCHMOCTH MEXAY pPa3lIUYHBIMU BEJIMYMHAMH, HCCIEI0BATH
MoJIy4eHHble (YHKUUHU, CTPOUTh UX rpaduku. Martepuan 3TOW coAep aTelbHOM JMHUU HAlEJeH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIOUINX BhIPaXKaTh 3aBUCIMOCTH MEX/y BETMYMHAMU B Pa3IMyHON (hopmMe: aHaTUTHYEeCKO!, Tpaduueckoi u cioBecHol. Ero usyuenue
CIOCOOCTBYET Pa3BUTHIO aJITOPUTMHUECKOTO MBIIIIEHUS, CHOCOOHOCTH K 0000IIEHNIO U KOHKPETU3ALNH, UCTI0JIb30BaHUIO aHAJIOTUH.



CopnepxatenbHasd 1uHus «Havama MaTeMaTH4eCKOro aHajln3a» MO3BOJISIET CYIIECTBEHHO PACIIMPUTh KPYr KaKk MaTeMaTUYECKUX, TaK U
NPUKIAAHBIX 33/1a4, JOCTYIHBIX 00Yy4aroUMCs, TaK KaK y HUX MOSIBISIETCS BO3MOXKHOCTb CTPOUTDH IPa(UKH CIOXKHBIX (QYHKUUH, ONPEeaAesITh
UX HauOONbIINE U HAMMEHBIINE 3HAUEHHUSI, BBIYUCIIATH TUIOIaan GUryp u o0bEMBI Tell, HAXOJUTh CKOPOCTU U YCKOPEHHMsI IiporeccoB. JlaHHas
coJiepXKaTebHasi JIUHUSI OTKPHIBAET HOBBIE BO3MOYKHOCTH IOCTPOCHUS MAaTEMATUYECKHX MOJIENIEN pealbHbIX CUTYalUil, T03BOJISIET HAXOIUTh
HaWIydlllee pelieHre B MPUKIAJHbIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKUX, 3aJja4axX. 3HAKOMCTBO C OCHOBAMU MAaT€MaTUYECKOTO aHaIN3a
CIOCOOCTBYET DPAa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-JOIMUECKOTO M KpPEAaTUBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUH paclo3HaBaTh
MPOSBIICHUS 3aKOHOB MAaTEMATHKHU B HayKe, TEXHUKE U UCKyccTBe. OOyyaromuecs: y3HaloT O BBLAAIOIIMXCS pe3yibTaTax, MOJTYYEHHBIX B XO€
pa3BUTHUS MaTeMaTHKHU KaK HAyKH, U 00 UX aBTOPaX.

CopepxatenbHO-MeTOIMYECKass TUHUS «MHOXKeCTBa M JIOTWKa» BKJIIOYAET B €€0Sl AJIEMEHTHl TEOPUHM MHOXKECTB U MaT€MaTHYECKOU
Joruku. TeopeTHKo-MHOXKECTBEHHBIE IPEJCTABICHUS IPOHU3BIBAIOT BECh KypC MIKOJIBHOW MaTeMaTWKM M IpeajaraloT Haubosee
YHUBEPCAJIBbHBIN A3bIK, OOBEANHSIIONINI BCE pa3/iesibl MaTEMATHKU U €€ MPUIOKEHHUI, OHU CBA3BIBAIOT pa3Hble MaTEMATHUYECKHE JUCIUILIMHbI
U UX NPWIOKEHUS B eAuHoe wneinoe. [IoaToMy BaKHO JaTh BO3MOMKHOCTH OOydaloUleMycCsi MOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOI MaTeMaTHKH W MCIIOJIb30BaTh €ro JJIs BBIPAKEHUS CBOMX MbICIEH. J[pyruM BaKHBIM NPU3HAKOM MaTeMAaTUKH KaK HayKH
CJIelyeT TNPHU3HATH CBOWCTBEHHYIO €W CTPOrocTb OOOCHOBAHMM M CIIEOBaHUE OINpPEAEIEHHBIM IPaBUJIAM IOCTPOEHUS JOKa3aTelIbCTB.
3HaKOMCTBO C 3J€MEHTaMU MaTeMaTUYeCKOW JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOIO MBIIUICHUS OOYYaroluXcs, MO3BOJISET UM
CTPOUTH CBOM PACCYKJEHUS HA OCHOBE JIOTHUECKHUX MPaBuil, (GOPMHUPYET HABBIKM KPUTHUYECKOTO MBIIIICHUS.

B yue6HOM Kypce «AinreOpa 1 Hayajia MaTEMaTUYECKOrO aHAIN3a» MPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOT0 MOJIEIMPOBAHUS, KOTOpPbIE
MPU3BaHbl CIIOCOOCTBOBATH (DOPMHUPOBAHNIO HABBIKOB MOCTPOEHUSI MOJIEICH peailbHbIX CUTYallMid, UCCIIEOBAHUS 3TUX MOJIETEH C MOMOILbBIO
amnmapaTta anreOpbl U MaTeMaTUYeCKOro aHaju3a, MHTEPIpEeTalMM IOJYYEHHBIX pe3yJabTaToB. Takue 3aaHus BIUIETEHBI B KaKIbIH U3
pa3zenoB MporpamMmbl, MOCKOJbKY BECh MaTepuasl yueOHOro Kypca HIMPOKO MCHOJb3YyeTcs Ui pelIeHUs NMPUKIagHbIX 3anad. [Ipu pemenun
peanbHBIX MPAKTUYECKUX 3a7a4y oOydaroliuecs pa3BUBAIOT HAONIOAATENbHOCTb, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOJIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH Mpoliemy. [lesTenbHOCTh MO (GOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3aJa4 OpraHMu3yeTCs B MPOLIECCe U3YyUEHHS BCEX TeM y4eOHOro Kypca «Anredpa 1 Hayajia MaTeMaTHYeCKOTO aHaIu3ay.

Ha u3yuenue yue6HOro Kypca «Anredpa U Hayajla MaTeMaTUYECKOTO aHajau3a» oTBoauTcs 272 yaca: B 10 knacce — 136 yacos (4 yaca B
Henento), B 11 kinacce — 136 yacoB (4 yaca B HEJETIO).



COJAEP)KAHUE OBYYEHUSA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Pannonanbubie yncia. OOBIKHOBEHHBIE U AECITUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE NTepruoandeckue apoou. [Ipumenenne npodeii u
IIPOLIEHTOB JJIsl PEIIEHUs TPUKJIAJHbIX 3a/1a4 U3 Pa3IMYHbIX OTPACIeil 3HAHUI U PEATILHOU JKU3HM.

JleiicTBuTENbHBIE YHUCa. PanyoHanpHble W HppalloOHaJIbHbIE 4YHcla. ApUPMETUYECKUE OIEpalud C JEeHCTBUTEIbHBIMU YHCIAMHU.
Monayne AefcTBUTENBHOIO 4Mciaa U ero cBoiictBa. [IpuOnmkéHHbIE BBIYMCICHUS, MpaBWa OKPYIJICHUs, NMPUKUIKA U OIEHKa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasateneM. bunom Herorona. Mcnonb3oBanue noaxosmen Gopmsl 3alMcH 1EHCTBUTEIBHBIX YHCEN Ul PELICHUS
MIPAKTUYECKUX 3a7a4 U NPEICTABICHUS TaHHBIX.

Apudmerndeckuii KOpeHb HaTypaJbHOW CTENEHU U €ro CBOMCTBA.

Crenens ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBONCTBA, CTENIEHD C JICMCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudm uucna. CBoiicTBa gorapuma. JlecaTHUHBIE U HATYPaJIbHBIE JIOTAPHU(PMBI.

CuHycC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U apKTaHT€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPaBeHCTBA

ToxkzaecTBa U TOXKJIECTBEHHbIE PeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHMs. PaBHOCHIIbHBIE YPAaBHEHUSI U YPaBHEHUSI-CIIEICTBUS.
HepaBeHCTBO, pelIeHre HEPaBEHCTBA.

OcHOBHBIE METO/IBI PELIECHUS 1IENIBIX U APOOHO-PAIIMOHATIFHBIX YPABHEHH U HEPABEHCTB. MHOTOUJICHBI OT OJIHOW TiepeMeHHOM. JleneHnue
MHOTOYJIEHA HA MHOTOUJIEH ¢ ocTaTkoM. Teopema bezy. Muorowiensl ¢ niensimu ko3 duiimentamu. Teopema Buera.

[Tpeobpa3zoBaHMs YUCIOBBIX BBIPAXKEHUH, COEPIKALINX CTETIEHN U KOPHH.

Hppanmonanbusie ypaBHeHHsI. OCHOBHBIE METO/IBI PEILICHNS] UPPALIMOHAIBHBIX YPAaBHEHU.

ITokazarenpHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS TI0KA3ATEIbHBIX YPABHEHUIA.

[IpeoGpazoBaHue BeIpaKeHH, CoAepKAIIUX JIOTapUu(MBbI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/bI PEIICHHUS JTOrapu(PMUIECKUX YPaBHEHUH.

OcHoBHble TpUroHOoMeTpuueckue ¢Gopmynsl. IIpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpaXKEHUI. PelleHne TPUrOHOMETPUUYECKUX
YPaBHEHHM.

Pemienne cucteM nTMHEWHBIX ypaBHEHUN. MaTpuna CUCTEMBI JIMHEMHBIX YpaBHEHHU. OnpeesuTeNlb MaTPULIbl 2X2, €ro TeOMETPUYECKUI
CMBICJI U CBOWCTBA, BBIYHCIEHUE €T0 3HAYCHUs, NPUMECHEHUE OIPEHCIUTENs Ul PEUICHUS CUCTEMBbl JUHEHHBIX ypaBHEHUU. Pemienue
MPUKIAJHBIX 3aJa4 C IOMOINBK) CHUCTEMBl JIMHEHMHBIX ypaBHEHUW. MccinenoBaHue ITOCTPOCHHONW MOJENHM C IOMONIbIO MAaTpull U
ONPEACTUTENEH.



IlocTpoeHne MaTreMaTH4ECKMX MOJEIECH pEaJbHOM CHUTyallMd C IIOMOINBIO YpPaBHEHHMH W HEpaBeHCTB. [IpuMeHeHue ypaBHEHM U
HEPABEHCTB K PEIICHNIO MATEMAaTUYECKUX 3a/1a4d U 33a]1a4 U3 pa3InuHbIX 00JacTeil HayKU U PEeabHOM KU3HMU.

DOyHKUUM U rpaGuxku

OyHKIHUA, crnocoObl 3amanus ¢yHkuuu. B3zanmHo oOpatabie QyHkiuu. Kommosumus dysakuuid. ['paduk yHkiuu. DneMeHTapHbIE
npeobOpazoBaHus TpapruKOB PYHKIIUM.

OO6nacTe ompeaeneHuss 1 MHOXKECTBO 3HadeHW ¢(yHkumu. Hymm Qynkumm. IlpomexyTku 3HakonocTossHCTBA. UETHbIE M HEUETHBIE
¢yukuuu. Ilepuonnueckue ¢yHkuuu. IlpomexxyTku MOHOTOHHOCTM (GYHKIMH. MakcumMyMbl U MHUHMMYMBI (pyHKuuu. HawbGonbiiee u
HauMEHbLIEE 3HAYCHHs (PYHKIIMHN HA IPOMEKYTKE.

JluneliHas, KBaApaTH4Has U IPOOHO-IMHEHHas PYHKINU. DIeMEHTapHOE UCCIIEJOBAHNE U TIOCTPOSHHUE UX I'PaUKOB.

CrenenHas (pyHKIUS ¢ HaTypalbHBIM M LEdbIM Noka3areneMm. E€ cBoiicTBa u rpadux. CBoiicTBa U rpaduk KOpHS N-0i CTENEHH Kak
¢byHKIMM 00paTHOI CTENEeH! ¢ HaTypalbHBIM [TOKa3aTeJIEM.

[TokazarenpHas u orapudmuyueckast QyHKIMH, UX cBoMcTBa U rpaduku. Mcnonb3oBanue rpagukoB GyHKUMN 1) pELICHUS YPABHEHUIA.

Tpuronomerpuueckasi OKpyKHOCTb, OIPE/IeICHUE TPUTOHOMETPUUECKUX (PYHKIIUN YUCIOBOTO apryMeHTa.

@DyHKIMOHAJIbHBIE 3aBUCUMOCTH B peaJIbHBIX Mpolleccax U sABJIeHUIX. [ paduku peadbHbIX 3aBUCUMOCTEH.

Hayana maTteMmaTH4ecKoro aHajimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJjaHus MOCJenoBaTelbHOCTEH. MeToa MaTeMaTH4ecKol MHAYKIMU. MOHOTOHHBIE U OrpaHUYEHHbBIE
nocjenoBaTeNbHOCTU. McToprsi BO3HUKHOBEHHSI MATEMaTHYECKOT0 aHaIM3a KaK aHaju3a OECKOHEYHO MaJIbIX.

Apudmernyeckas u reoMmerpuueckas mnporpeccud. beckoHedHo yObIBaromas reoMerpuyeckas mnporpeccusi. Cymma OECKOHEYHO
yObIBaroIeld TreoMeTpuueckod mporpeccud. JIMHEWHBI M AKCIOHEHIMalbHbIM pocT. Yuciao e. dopmyrna CHOXKHBIX MPOLIEHTOB.
Hcnonp3oBanue nporpeccuu A pelieHus peaabHbIX 3a1a4 PUKIIAJHOIO XapaKrepa.

HenpepbiBuble GyHKIMU U uX cBoWcTBa. Touku paspbiBa. AcuMnToThl rpadukoB ¢yHkuuid. CBoilcTBa (pyHKIMI HENpepbIBHBIX Ha
oTpeske. MeTo1 HHTepBAJIOB ISl pellieHus] HepaBeHCTB. [I[puMeHeHne CBOMCTB HETIPEPBIBHBIX (PYHKIIHH JIJIsl pEeIICHUS 3a/1a4.

[lepBas u BTOpas mnpousBoAHble GyHKUMU. OnpeneneHue, reoMeTpuyeckud U (U3HUECKUM CMBICH TPOU3BOAHOW. YpaBHEHHE
KacaTeJabHOU K rpaduKky GyHKIUH.

[IpousBoaHbIe 3neMeHTapHbIX QyHKIMHI. [Ipon3BoaHAs CYMMBI, MPOU3BEIEHUS, YACTHOTO U KOMIO3UIIMHN (PYyHKIIUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, onepanuy HaJ MHOXXECTBaMHM M HMX CBoOicTBa. Jmarpammel Oinepa—BenHa. IIprMeHeHne TeopeTHKO-MHOKECTBEHHOTO
amrmapara Juis OMCaHus pealbHbBIX MPOIECCOB U SBJICHUHN, PU PEIICHNH 3a7a4 U3 APYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTa, CIE/ICTBUE, JOKA3aTEIbCTBO, PABHOCUIILHBIE YPABHEHUSI.



11 KJIACC

Yucaa v BIYUCICHUSA

Hatypanbsubie u nenbie uncna. [IppumeHeHne MPU3HAKOB ACTMMOCTH LIETBIX Yucel, Hauboibmid ooumii nenurens (nanee — HOJ) u
HanMeHbIee oduiee kpatHoe (nanee — HOK), octatkoB mo mojyinto, anroputma EBkiinia i peiieHust 3aa4 B IEIbIX YUCIIaX.

Komrmnekchbie uncna. AnreOpandeckasi U TpUTOHOMETpUYeckas (GOpMbI 3alMCH KOMIUIEKCHOTO YHciia. ApupMeTHYecKrue ONepaiuu C
KOMILUTEKCHBIMU uncliaMu. M300pakeHrne KOMIUIEKCHBIX 4Yucell Ha KoopAauHaTHOU miockocTu. dopmyna MyaBpa. Kopuu n-oil crenenu us
KOMIUIEKCHOTO uncia. [[puMeHeHrne KOMIUIEKCHBIX YHCeN AJIs peHIeHus] (PU3NYECKUX U TeOMETPUUYECKUX 3aau.

YpaBHeHHs 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CJIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHI C MOMOILIBIO TPUTOHOMETPUUYECKOM OKpPYKHOCTH. PeleHune TpUroHOMETpHUYeCKHX
HEPaBEHCTB.

OcHOBHBIE METO/IbI PELICHUS MOKAa3aTENbHBIX U JIOTAaPU(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/bI PELICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH pallMOHANBHBIX, MPPAIMOHAJIBHBIX, MOKA3aTENbHBIX M JOrapu(pMUUecKUX
YpaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMH.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTeMaTHUECKHX 3a/1ad M 33/1a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U peabHOM
JKU3HM, UHTEPIIPETaLUs I0JyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPuKHn

I'paduk xommosunmu QyHkiuii. ['eomerpudeckue o0pas3sl ypaBHEHHI U HEPABEHCTB HA KOOPAMHATHOMN TIOCKOCTH.

Tpuronomerpuueckre QyHKIMH, UX CBOMCTBA U Ipa(UKH.

I'padmueckre METOIbI peLICHHs YpaBHEHUH U HEpaBeHCTB. | paduueckre MeTOAbI pelieHns 3a/1au ¢ IapaMeTpaMu.

Hcnonb3oBanue rpadukoB (yHKIUN Ui MCCIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPU PEIICHUH 3a7ad U3
APYTUX YU4EOHBIX IPEIMETOB U PEaTbHOMN JKU3HH.

Hayana maTeMaTH4ecKoOro aHajimusa

[Tpumenenne MpoOM3BOAHON K UCCIENOBAHNIO (DYHKIIMI HA MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxkieHrne HanbonbIero 1 HauMeHbIIEeTo
3HaYEHUH HenpepbhIBHOW (PYHKLKU HA OTPE3KeE.

IIpuMeHeHre MPOU3BOIHOM I HAXOKICHHsI HAWIYYILIEr0 pEelICHUs B IPUKIIAIHBIX 3aa4dax, Ul ONPENCIICHUs] CKOPOCTH U YCKOPEHHUS
npouecca, 3aJaHHoro Gopmysoi uiu rpaduKkoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHble dsnemeHTapHBIX (yHKIuMil. [IpaBmwia HaxoXaeHHS
NepBOOOPA3HBIX.



Nuterpan. ['eomeTpuueckuii cMpIci HHTErpaa. Beraucienue onpenenéunoro narerpana mo gopmyne Herorona-Jleitoaua.

[IpumeHeHne nHTErpana Ajisd HaXOXKIACHUS UIOIIAIeH IIIOCKUX (UTyp U 00BEMOB r€OMETPUYECKUX TEJL.

[Ipumepsr pemennii  AuddepeHInanbHbIX ypaBHEHUH. MareMaThdeckoe MOJAETUPOBAHUE PEATbHBIX MPOIECCOB C IMOMOIIBIO
¢ depeHINaIbHBIX YpaBHEHUH.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUEBHOTI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOT'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHU
JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:xIaHCKOro BOCIIUTAHUSA:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMHM OO0YyYarollerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO YJ€Ha POCCHIICKOro o0IIecTBa,
MpEACTaBICHUE O MAaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUM, MPOIEAYp TPaxAaHCKOro OOIIecTBa
(BBIOOPBI, OIIPOCHI U IPYTO€), YMEHUE B3aMMOJIEHCTBOBATh C COLMATBLHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSIMH U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOTO BOCIIMTAHUS:

chOpMUPOBAaHHOCTb POCCHUICKOM TpaTaHCKOW HACHTUYHOCTH, YBAXKEHHS K MPOLUIOMY W HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
[IEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSM POCCUUCKUX MaTEeMaTUKOB M POCCHUHUCKOW MAaTeMaTHYECKOM IIIKOJIbI, HCIOJIB30BAHHE 3THUX
JOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHUSX, chepax SKOHOMUKY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Hapoaa, CHOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, JTHUYECKOTO MOBEICHHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAayKU U JACSATEIBHOCTHIO YUYEHOTO, OCO3HAHHE JIMYHOTO BKJIaJa B TMOCTPOCHUE
YCTOHYHBOTO OYAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MUY, BKJIIOYAsi SCTETUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEeUICHUH, pacCyKIeHUH,
BOCIIPUMMYHUBOCTh K MAaTEMAaTUYECKUM acCIleKTaM Pa3IuyHbIX BUJIOB UCKYCCTBA;

5) pusnuecKkoro BOCIUTAHUSA:

chOpMUPOBAaHHOCTh YMEHUS IPUMEHSITh MATEMATUUECKHE 3HAHMS B MHTEpEcax 3JI0pPOBOro U 6€30macHOro oopasa KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 370POBBIO (3J0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, PETyspHas (GU3ndecKkass aKTUBHOCTbD),
(bu3nuecKoe COBEPIICHCTBOBAHUE TPU 3aHITHIX CIIOPTUBHO-030POBUTEIILHON IEITENEHOCTHIO;

6) Tpy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTbH K TPY/Y, OCO3HAHUE [IEHHOCTH TPYIOTIOOHSI, HHTEpEC K pasiInyHbIM cepaM npodecCHOHATBLHOM NeITebHOCTH, CBI3aHHBIM
C MaTeMaTUKOW W e€ MPUIIOKCHUSMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIA BHIOOp Oyaymied mnpodeccun W pean30BbIBATH COOCTBEHHBIE
KU3HEHHBIC TJIaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMAaTHYECKOMY OOpa30BaHHMIO M CaMOOOpPA30BaHHUIO HAa MPOTSHIKEHUU BCEH JKHU3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEMaTUUECKOW HAMPaBICHHOCTH;

7) 3K0JI0TM4€eCKOro BOCIIMTAHUSA:

c(hOpMUPOBAaHHOCTH IKOJOTHUECKON KYJIbTYphl, TOHUMaHUE BIUSHUS COIHMATHHO-IKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE TMPUPOTHOM
U COIMAJILHOM CpeJbl, OCO3HAHUE TJIO0ATBLHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIeM, OPHEHTANUS Ha MPUMEHEHNE MAaTEeMAaTUYCCKUX 3HAHUUN
JUTSL PEIICHHs 3a/1ad B 00JaCTH OKpYKalolel Cpefbl, TUIAHUPOBAHKUE MOCTYMKOB M OIEHKH UX BO3MOJKHBIX MOCJEACTBUH ISl OKPYKArOIICH
Cpenbl;



8) neHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKHM W OOIIECTBEHHOM IPAKTUKH,
NOHMMaHUE MAaTEeMaTHYeCKOM HayKu Kak cdepbl 4YeIoBEUeCKOM JeATeNIbHOCTH, 3TalloB €€ pa3BUTUS M 3HAUUMOCTU MJI Pa3BUTHS
LIMBUJIM3ALIMY, OBJA/JICHUE SI3bIKOM MAaTEMaTUKH M MaTeMaTUYECKON KyJIbTYpOHW Kak CpEICTBOM IO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBISATh
IPOEKTHYIO U UCCIIEA0BATENbCKYIO ASITEIbHOCTh MHIUBUAYAIBHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbI
Ilo3naBaTe/ibHBIE yHHBepPCcAJIbHbIE Y4eOHbIe AelicTBUS

ba3oBble Jornyeckue AedcTBHUA:

BBISIBIIAITh M XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKW MaTEeMAaTUYECKUX OOBEKTOB, MOHSATHM, OTHOIIEHUH MEXIy MNOHATHIMH,
(bopMynupoBaTh ONpEEICHUS MOHATHI, YCTaHABIMBATh CYHUIECTBEHHBIN MPHU3HAK KIacCU(PUKALMU, OCHOBAHMS 1J1s 00OOIEHUSI U CPaBHEHMS,
KPUTEPHUH NIPOBOAMMOI0 aHAIIN3A;

BOCIIPUHHUMATb, (POPMYIUPOBATH U MPEOOPA3OBBIBATH CYKJEHUS: YTBEPAUTEIbHBIE U OTpHUIATENIbHbIE, €IMHUYHbIE, YAaCTHbIE U O0IIuE,
YCIIOBHBIE;

BBISIBIISIT MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTUBOpeuUss B (pakTax, JAaHHBIX, HAOJMIOJEHUSAX U YTBEPKIACHUSX,
npeuiaraTb KpUTEPUH /IS BBIABICHUS 3aKOHOMEPHOCTEN U POTUBOPEUUii;

JIeJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, AENYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHUHN IO aHAJIOTUH;

IPOBOJIUTH CAMOCTOSTEIBHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (MPpsIMbIEe U OT MPOTUBHOI0), BBICTPAUBATh aPT'yMEHTAIHIO,
MPUBOAMUTH TPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/IECHUS U BHIBOJIBI;

BBIOMpATh CIIOCO0 perieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUs, BBIOUPAaTh Harbosee MOAXOIAIIHNI ¢ yuéToM
CaMOCTOSITENBHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrble ucciieqoBarebCKue AeUCTBHA:

UCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUA MHCTPYMEHT MO3HAHMA, (POPMYIHPOBATH BOIPOCH], (PUKCHPYIOIINE NMPOTUBOpPEUHE,
npo0sieMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3HUIINIO, MHEHUE;

MPOBOJIUTH CaMOCTOSATEIBHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCIEIO0BaHHE I10 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOTo
0o0BbeKTa, SIBJICHUS, MPOIIecca, BBISBICHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMHU, SIBIICHUSMU, IPOLIECCaAMU;

CaMOCTOATENIBHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJBI IO pE3yJIbTaTaM IPOBEAEHHOTO HAOIIOACHUS, MCCIEAOBAHUS, OICHUBATDH
JIOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 0000IIEHUH;

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MIPOLIECCA, a TAKXKE BBIBUTATh MPEANOJI0KEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ nundgopmanmeii:

BBISIBJIATDH AC(PUINUTHI HH(OPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha BOIPOC M IS PEIICHU 3a/1a4H;

BbIOMpATh MHPOPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPHPETUPOBATh MH(OPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MIpEICTaBICHUS;



CTPYKTYpUpPOBaTh HHGOPMALIKIO, IPEACTABIATH €€ B pa3IMUHbIX (popMax, WILTIOCTPUPOBATH rPAPUUECKH;
OIICHUBATh HAJEKHOCTH MH(DOPMAIIIH TT0 CAMOCTOSTEITHHO C(HOPMYITUPOBAHHBIM KPUTECPHUSIM.
KoMMyHUKATHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIE JeiicTBHSA

Oo0menne:

BOCIIPUHUMATH U (POPMYITUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBUSMU U LEISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, J1aBaTh IMOSCHEHUS IO X0y PEIICHUs 3a/1a4l, KOMMEHTUPOBATh MMOJYyYEHHBIA PE3YIIbTAT;

B XOJe OOCYXICHHs 3a/JaBaThb BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MpOOJIEeMbl, pellaeMoil 3aJaud, BBICKa3bIBaTh MWJIEH,
HaIleJICHHBIC HA TOWCK PEHICHUS, COMOCTABIATh CBOM CYXJICHUS C CYXICHHSIMH JPYTUX YYaCTHUKOB AWAIIOTa, OOHAPYXKUBATh Pa3INuUE H
CXOZICTBO MO3ULIUN, B KOPPEKTHOH opMe (HopMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;

MIPEJICTABIISATh PE3YJIBTATHI PEIICHUS 3a/1a4H, YIKCIIEPUMEHTA, HCCIIEAOBAHMSI, IIPOCKTA, CAMOCTOSTEIIFHO BRIOMPATH (JOPMAT BBICTYIIIICHHUS
C Y4ETOM 3aj1a4 Mpe3eHTAINMH U OCOOEHHOCTEH ayAUTOPHH.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YueOHbIE 1eiicTBUS

Camoopranuszaums:

COCTaBIISATh IUIAH, aJTOPUTM PEIICHUS 3aJa4d, BBIOMpATh CIOCOO pPEHICHHWs] C YYETOM HMMCIOIIMXCS PECYpcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ YU€TOM HOBOW MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIBLHBII HHTEJJIEKT:

BJIAJICTh HaBBIKAMH ITO3HABATEIILHOMN peieKcHH Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIBTATOB,
BIIAJIETh CIIOCO0AMHU CaMOTIPOBEPKHU, CAMOKOHTPOJIS TIPoliecca U pe3yJibTaTa pelieH!s] MaTeMaTHIeCKON 3a/1auH;

MPEIBUICTh TPYIHOCTH, KOTOPHIC MOTYT BO3HUKHYTH NPH PEIICHUU 3a7a4d, BHOCUTh KOPPEKTHUBBI B JCSITCIHHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, JJAHHBIX, HAWIEHHBIX OIMINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJbTaTa IEIM W YCIOBUSAM, OOBSCHATH NPUYHHBI JOCTHIKEHUS WM HEJIOCTH)KCHHS pPE3yJbTaTOB
JIeSITENIbBHOCTH, HAXOIUTh OIMUOKY, 1aBaTh OIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHaAsA 1eATEJIbHOCTD:

MOHUMATh W MCTOJIB30BaTh MPEUMYIIIECTBA KOMAHIHON W WHAMBHUAYATbHOW PabOTHl MPU PEIICHUU Y4eOHBIX 3a/lad, MPUHUMATH 1ETh
COBMECTHOW JIeATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPabOTHI, paclpeessiTh BUIbI padOT, JOTOBApUBATHCS, OOCYKIATh
MPOLIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJBKHX JIFOJICH;

y4acTBOBAaTh B T'PYIIOBBIX (hopmax paboThl (0OCYkJeHUs, OOMEH MHEHWH, «MO3TOBBIC INTYPMbI» U HHBIC), BBINOIHITH CBOIO YaCTh
paboThl U KOOPAMHHUPOBATH CBOU ACHCTBHUS C JPYIMMH WICHAMH KOMAH[bI, OIICHMBATh KA4eCTBO CBOETO BKJIaJia B OOIIMIA MPOIYKT IO
KpUTEPHSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.



HNPEAMETHBIE PE3YJIBTATHBI

K konHumy oOyuenust B 10 kiacce oOyyaromuiics MOJYYHUT CIEAYIOIIME MPEAMETHBIE PE3YJbTaThl MO OTAEIbHBIM TeMaM paboueit
nporpamMmsl yueOHOT0 Kypca «Anredpa 1 Hayaja MaTeMaTHUYECKOTO aHATIN3a»:

Yuci1a 1 BHIYUCICHUSA:

CBOOOJIHO OINEPUPOBATH MOHATHAMU: PALMOHAIBHOE YUCIIO, OECKOHEYHas MepHoAryYecKas JpoOb, MPOLEHTHI, UPpPallMOHAIIBHOE YHUCIIO,
MHO>KECTBA PAllMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEN, MOAYJIb IEHCTBUTEIBHOTO YUCIA,;

IPUMEHSATH IPOOH U MIPOLEHTHI A7 peIeHUs] NPUKIIAAHBIX 33]a4 U3 Pa3IMYHbIX OTpaciel 3HaHUH U peabHON )KU3HH;

MPUMEHSTh NPUOIMKEHHBIE BBIYMCIICHUS], IPaBUiIa OKPYTJIEHUS, IPUKUAKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUN;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: CTENEHb C LIEJIbIM IIOKa3aTeleM, UCII0JIb30BaTh NOAXOAAIIYI0 (OpMY 3alMCH JEHCTBUTEIBHBIX YUCEI
JUTS pEIICHUs MPAKTUYECKUX 3a7a4 U IPEJICTaBICHUS JaHHbIX;

CBOOOJIHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HaTypalbHOM CTENECHH;

CBOOOZHO ONEpUPOBATH MOHATUEM: CTENIEHB C PAllMOHAIBHBIM OKa3aTeNeM;

CBOOOJIHO OMEPUPOBATH MOHATHAMMU: JorapudM yncia, JeCITUYHbIE U HaTypallbHbIe JorapudMsl;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHTE€HC YHCIIOBOTO apIyMEHTa;

OIIEpUPOBATH MOHATUSMU: APKCUHYC, APKKOCUHYC M apKTAaHT€HC YMCIOBOTO apryMeHTa.

YpaBHeHUA U HEPaABEHCTBA:

CBO60,Z[HO OIICPHUPOBATL IMOHATHUAMU. TOXICCTBO, YPABHCHHUC, HCPABCHCTBO, PABHOCHIIBHBIC YPABHCHUSA W YPaBHCHHA-CIICACTBHA,
PAaBHOCHIIBHBIC HCPABCHCTBA,

MPUMEHSTh Pa3IMYHblE METObl PEIICHUS PAalMOHAIBHBIX U JPOOHO-pAallMOHAJIBHBIX YpaBHEHUH, MPUMEHATh METOJ HHTEpPBAJIOB JJIS
peLICHUS HEPAaBEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHSIMU: MHOTOUYJIEH OT OJAHOM MEPEMEHHON, MHOTOWIEH C LEeIbIMU KO3 UIIMeHTaMU, KOPHU MHOTOYJICHA,
IIPUMEHATH JICJICHUE MHOI'OYJIEHA Ha MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopeMy Buera nis pemenus 3anad;

CBOOOJHO OMEpUPOBATh MOHATUSIMH: CUCTEMa JIMHEWHBIX YpaBHEHMM, MaTpHUIla, OMpPeAeIUTEeNb MATPULBl 2 X 2 U €ro reOMeTpPUYECKHit
CMBICJI, MCIOJIb30BaTh CBOMCTBA ONpENENUTEN 2 X 2 JUIsl BBIYUCIIEHMSI €r0 3HAYEHMsI, IPUMEHATh ONPEIECIUTENN AJIs PEIICHUs CHUCTEMBI
JIMHEWHBIX YPAaBHEHUN, MOJIEIMPOBATh peajibHbIE CUTYallUH C IOMOUIBI0 CUCTEMBI JIMHEWHBIX YPABHEHUM, UCCIIEN0BATh ITOCTPOCHHBIE MOJIENN
C IOMOILBIO MaTPUL] ¥ ONPEIEIUTENECH, HHTEPIPETUPOBATD ITOJy4YECHHBIA PE3YIIbTAT;

HCIOJIb30BaTh CBOMCTBA JIEHCTBUIN C KOPHAMH JIJIsl NPe0Opa30BaHUs BbIPAXKECHMUIA;

BBITOJIHATH IPe0Opa30BaHMsI YUCIOBBIX BBIPAKEHUI, COIEPKAIINX CTETIEHH C PAllMOHATBHBIM MTOKA3aTelIeM;

MCIOJIb30BAaTh CBOMCTBA JIOTapu(PMOB JJIs1 IPeoOpa30BaHUs TOTapu(PMUUECKUX BbIPAKEHUMN;

CBOOOJIHO OTEPHPOBATh MOHATUSMHU: HPpPALMOHATBHBIC, MMOKA3aTeNbHBIE M JOrapu(MUYECKHE ypaBHEHHs, HAXOIUTh WX PEIICHHS C
ITOMOIIBI0 PAaBHOCUJIBHBIX NEPEXO0/I0B UIIN OCYILECTBIISIS IPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 7Sl MPEeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUH;



CBOOOJIHO OINEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NPUMEHATh HEOOXOAMMbIE (OPMYIIbI Al PELICHHUs] OCHOBHBIX
TUTIOB TPUTOHOMETPUIECKHUX yPaBHEHHIA;

MOJIEIUPOBATh pEeabHbIE CUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKEHHS, ypaBHEHMs, HEpaBEHCTBA IO YCJIOBMIO 3ajaud,
MCCIIEZIOBATh TIOCTPOSHHBIE MOJIENIN C HCIIOIB30BAHUEM aIlllapaTa aireOpsl.

DyHKIUH U TPAPUKH:

CBOOOZHO OIEPUPOBATH MOHATUAMM: (DYHKIHMS, COCOOBI 3aaHus (PYHKIHMH, B3aUMHO OOpaTHblE (DYHKIMH, KOMIO3ULUS (PYHKIIHI,
rpaduk QyHKIIMH, BEITIOIHATE JIEMEHTapHBIC MpeoOpa3oBaHus rpaduKoB (yHKIIHIA;

CBOOOJTHO OMEpPUPOBATH TMOHATHSAMH: OOJACTh OMpPEICIICHUS M MHOXXECTBO 3HAaueHWH (yHKUWH, HymH QYHKIUH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA;

CBOOOJTHO OTIEPHPOBATH MOHATUAMU: YETHBIC M HEYETHBIC ()YHKIMH, IEPUOTNICCKIE (YHKIH, IPOMEKYTKA MOHOTOHHOCTH (DYHKITUH,
MaKCUMyMbl 1 MUHUMYMbI (DYHKIIMHY, HAUOOJIbIIIeEe M HAaUMEHbIIee 3HaueHne (QYHKIMH Ha TIPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH MOHATHUSMHU: CTENeHHass (YHKIHS C HATypalbHBIM W ILEJIBIM IOKa3aTeneM, rpauk CTENeHHOH (YHKIUH C
HaTYpaJIbHBIM U LIEJIBIM MTOKa3aTesieM, rpaguK KOpHS N-0i CTENeHU Kak (PyHKLIMU 0OpaTHOM CTENEeHU C HaTypajbHBIM MOKa3aTeseM;

OTIEPHPOBATh TOHATHAMH: JHHEWHAs, KBaJpaTW4Has W ApOOHO-TWHEHHAs (YHKIWHU, BBIOTHATH JJIEMEHTAPHOE WCCIEAOBAHUE H
MOCTPOEHHUE UX IPa(UKOB;

CBOOOJTHO ONIEpUPOBATH MOHATUSAMU: TTOKA3aTeNIbHAS U JIoTaprupMIueckas (yHKIINHN, UX CBOWCTBA U TPaUKH, HCIIOIb30BaTh UX TpaduKu
JUIsl pEeLeHHs] YpaBHEHUH;

CBOOOJIHO OINEPHUPOBATH TMOHATHSIMH: TPUTOHOMETPHUUYECKAs OKPYKHOCThb, OIpPENEICHHE TPUTOHOMETPUYECKHX (DYHKUIUN YHCIOBOTO
apryMeHTa;

UCIOJIBb30BaTh rpauku GYHKUMN I UCCIEOBAHUS MPOLECCOB U 3aBUCUMOCTEN MIPU PEIICHUH 33a4 U3 APYTruX y4eOHBIX MPEAMETOB U
pearbHON KU3HH, BEIpaXaTh (HOpMyJIaMu 3aBUCUMOCTH MEXKy BETHUYNHAMY,

Hayana maTemMaTH4ecKoro aHajausa:

CBOOOJIHO OIEPHPOBATH TOHATHUSAMH: apudmeTndeckass U TeOMETpHUYecKash MPOrpeccusi, OSCKOHEYHO YOBIBAIOMIasi TeoMeTpruYecKas
MIPOrpeccHst, TMHEHHBIN U SKCIIOHEHIIMAIBHBIA POCT, (hOpPMYyJIa CII0KHBIX IPOLEHTOB, UMETh MIPEICTABIEHUE O KOHCTAHTE;

WCTIOJIh30BaTh MPOTPECCUH TSI PEIICHUS pEaTbHBIX 3a]1ad MPUKIIAJHOTO XapaKTepa;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: MOCIEIOBATENBHOCTD, CHOCOOBI 33/aHusl MOCIEI0BAaTENIbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHBIC
MOCTIeIOBATEILHOCTH, TIOHUMATh OCHOBBI 3apOJKICHHSI MaTEMaTHUECKOTO aHaIM3a KaK aHalTn3a OECKOHEYHO MAaJIbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHAMHE: HEMIPEPhIBHBIE (PYHKIINHU, TOUKH pa3pbiBa rpaduka QyHKIUN, ACUMITOTHI rpaduka GyHKIIH;

CBOOOJIHO OTMIEPHUPOBATH MOHATHEM: (YHKIIHS, HEMPEPBIBHAS HA OTPE3KE, MPUMEHITh CBOWCTBA HENMPEPBIBHBIX (DYHKIWH I pEIICHUS
3ajady;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH: TIEpPBasi ¥ BTOpasi MPOM3BOIHbIC (DYHKITNH, KacaTenbHas K rpaduky QyHKINH;



BBIUUCIIATH IPOU3BOJHBIE CYMMBI, MPOM3BEACHHUS, YACTHOIO M KOMIIO3MLMHU JBYX (GYHKLUHUH, 3HATh HPOM3BOJHBIE 3JIEMEHTAPHBIX
byHKIMT;

UCIOJIb30BaTh FEOMETPUUYECKUM U (PU3NUYECKUI CMBICI IPOM3BOIHOM JUIsl pelieHus 3a1ad.

MHo:kecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBAThH MOHATUSIMH: MHOXKECTBO, OTIEpAIlMH HaJl MHOXKECTBAMU;

HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIIN anmapar AJis ONMCAaHUs peajbHBIX MPOLIECCOB M SBJIEHUM, NPHU PELICHUU 33434 U3 JPYTHX
y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: OIpPENEICHUE, TEOPEMA, YpaBHEHHE-CIEACTBUE, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa,
JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE YPABHEHHS U HEPABEHCTBA.

K xoHnmy oOyuenust B 11 kiacce oOyyaromuiics MOJYYHUT CIEAYIOIIME MPEAMETHbIE PE3YJbTaThl MO OTAEIbHBIM TeMaM paboueit
porpamMmsl y4eOHOTO Kypca «Anredpa 1 Hayajla MaTeMaTH4YeCKOTIO aHAJIN3ay:

Yuci1a 1 BHIYUCICHUSA:

CBOOOJIHO OMEpPUPOBAThH MOHATHSIMU: HATYpaJIbHOE U IIEJI0€ YHCII0, MHOXECTBA HATYPaJIbHBIX M LENbIX YHCEN, UCIOIb30BaTh MIPU3HAKU
nenumocty nensix yncesr, HOJ[ m HOK naTypanbHbBIX uncesn Ui pelenns 3a1ad, IPUMEHATh anroput™ EBknnna;

CBOOOJIHO ONEPUPOBATH IMOHATHEM OCTaTKa IO MOAYIIO, 3alMChIBaTh HATYpalbHBIE YHCIA B PA3IUYHBIX MO3UIMOHHBIX CHCTEMax
CUMCIICHUS;

CBOOOJIHO ONEPUPOBATH MOHATHAMH: KOMIUIEKCHOE YUCIO M MHOKECTBO KOMIUIEKCHBIX YHCEJ, MPEICTaBIsATh KOMIUIEKCHbIE YHUCla B
anreOpanyeckoil U TPUTOHOMETPUYECKOW ¢opMe, BBITIONHATH apu(METUUYECKHE OMNepalru C HUMH U HW300pakaTh Ha KOOPJIWHATHOM
IIJIOCKOCTH.

YpaBHeHUs] M HEPaBEHCTBA:

CBOOOJHO OMEpUPOBaTh MOHATUSMU: HPpPALMOHANbHBIE, TIOKa3aTelbHbIe U JIOrapu(MHUUECKHE HEPaBEHCTBA, HAXOAUTh UX PELIEHUS C
MIOMOLIBIO0 PAaBHOCHJIBHBIX I1EPEXOOB;

OCYIIECTBJIATH OTOOP KOpHEN NPU PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJIHO OIEPHUPOBATHh MOHATHUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSATh HEOOXOAUMbIE (DOPMYIIBI Ui PEIICHUsS OCHOBHBIX
TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATh MOHATHUAMHU: CHCTEMa M COBOKYMHOCTh YPaBHEHHWH M HEpPABEHCTB, PABHOCHIIbHBIE CHUCTEMBI U CHCTEMBI-
CJIEJICTBUS, HAXOJIWUThb PEUICHUS CHUCTEMbl W COBOKYMHOCTEW pallMOHANbHBIX, HPPALMOHANBHBIX, IOKA3aTeNIbHBIX U JIOTapU(PMUUYECKUX
YPAaBHEHUU U HEPABEHCTB;

pelath palyroHajibHble, UPpPALMOHANIbHBIE, MOKa3aTellbHbIe, JorapupMUYeCKue M TPUTOHOMETPUYECKHE YpPAaBHEHUS W HEPABEHCTBA,
coJieprKallue MOJYJIA U IapaMeTphl;

MPUMEHSTH rpaduyecKkrue METOIbI ISl pelIeHUs] ypaBHEHUI U HEPAaBEHCTB, a TAK)Ke 3a]1a4 C apaMeTpaMu;



MOJIEIUPOBATh PEAJIbHbIE CUTYallMH Ha SI3bIKE alreOpbl, COCTABJIATh BbIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHIO
3aJ1a4M, UCCIIEN0BATh TOCTPOEHHBIE MOJIENH C MCIIOIb30BAHUEM annapara aareopbl, THTEPIPETUPOBATh NOJIYUYEHHBIN pe3yibTar.

DyHKIUH U TPAPUKH:

CTPOUTH IpaMKH KOMIO3UIMH (PYHKIHMI ¢ TOMOIIBIO 3JIEMEHTAPHOIO UCCIIEI0BAHUS U CBOMCTB KOMIIO3UIUU IBYX ()YHKIUH;

CTPOUTBH F€OMETpUYECKHe 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPIMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IPAPUKU TPUTOHOMETPUUECKUX (DYHKLIUN;

IPUMEHATh PYHKIMU JJI1 MOJEIUPOBAHUS U UCCIIEI0OBaHMsI peallbHbIX IPOIIECCOB.

Havasia MaTeMaTH4eCcKOro aHajim3a:

UCIOJIb30BaTh IPOU3BOHYIO JJIsl UCCIIe0BaHUs (YHKIIMY HA MOHOTOHHOCTb M 3KCTPEMYMBI;

HaXOJUTh HaOOJbIlIee U HAUMEHbIIIEE 3HaUeHUs (PYHKIIMU HENIPEPHIBHOM HA OTPE3KE;

WCIIOJIB30BAaTh IPOM3BOJHYIO ISl HAXOKJIEHUS HAWIYYIIEro pPElIEHUs B IMPUKIAIHBIX, B TOM 4YHCIE COLUAIbHO-3KOHOMHYECKHX,
3ajadax, Ui ONpeAeIeHNsI CKOPOCTH M YCKOPEHHMS ITPoLecca, 3aJaHHOIO ()OpMYJION WK IpauKoM;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: NEPBOOOPa3Has, ONPEAEIEHHBIN UHTErpal, HaXOAUTh MEPBOOOPa3HbIE AIEMEHTApHBIX (YHKIUN U
BBIYMCIIATH UHTETpal 1o ¢popmyie HeroTona-JleitOnuna;

HaXOJUTh TUIOIIAM ITIOCKUX GUTYp U 0OBEMBI TEJ C IOMOILBIO HHTETpaa;

MMETh IPEJICTaBICHUE O MAaTEMAaTUYECKOM MOJEINPOBAHUH Ha IPUMEPE COCTaBICHUS AU PepeHIINATBHBIX YPaBHEHMUI;

pelaTh OPUKIAIHBIE 33Ja4d, B TOM 4YHCIE COLMAIbHO-?KOHOMHUYECKOTO M (DPU3MYECKOro XapakTepa, CpeJCTBAMH MAaTeMaTHYEeCKOIO
aHaJIn3a.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne /it Konrpoasnbie IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI pecypesI
MHOX€ECTBO ACICTBUTEIbHBIX YHUCEIL.
1 MHorounensl. PalinonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEMHBIX
ypaBHEHUH
5 Oyukiun u rpaduku. CrenenHas QyHKIUS C 12 1
LIETIBIM TOKA3aTeNIeM
3 ApudmeTndecknii KOpeHb N-0i CTETICHHU. 15 1
WppanronanbHble ypaBHEHUS
4 [TokazarenvHas ¢pyHkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudaeckast GyHKIHUSI. 18 1
Jlorapudmudeckue ypaBHEHHUS
6 TpuronomeTpuieckre BbIpaXKeHus 1 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOIPECCUU 10 1
Henpepsiusie ¢pynkiun. [IponsBognas 20 1
9 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AITUS 5 5
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJTACC

KosaunvecTBO yacon DJIeKTPOHHBbIE
No 11/ HaunmeHoBaHue pa3aesoB U TeM Kourponbusie  TpaTmeckue (uugpossbIe)
NMpOrpaMMbI Bcero paGoTh! paGoTE! o0pa3oBaTeJibHbIE
pecypcbl
1 I/Iccnez[OBaHI:Ie GYHKIMI ¢ TOMOIIBIO 99 1
IPOU3BOTHOM
2 [TepBoOOpa3Has u HHTETpAIT 12 1
3 ['pacduku TpUroHOMETPUYECKUX YHKIUH. 14 1
Tpuronomerpuueckre HepaBeHCTBA
4 WppanroHnanbHble, MOKa3aTelbHbIE U 24 1
JmorapupMUIecKue HEpaBeHCTBA
KomrnekcHbie uncia 10 1
Harypanbnbie u nenbie yncia 10 1
CucreMbl pallMOHAJIBHBIX, HPPALIMOHAIBHBIX
7 MOKAa3aTeJIbHBIX U JIOrapupMHUUECcKUX 12 1
ypaBHEHHIA
8 3amauu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3aIIMS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos
Ne [ara DJIEeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Kontpoabusie IlpakTuyeckue
n/n Bcero u3yuyeHus: oOpa3oBaTejibHbIE PeCcypChl
padoThbI padoThI
M
1 HOPRECTRO, OTEPAIIH HA 1 https://m.eds00.ru/91ZKXD884
MHOECTBaMH U X CBOMCTBA
2 Huarpammer Ditnepa-Benna 1 https://m.eds00.ru/6A75109KA
[IpumeHeHne TeopeTUKo-
3 MHOYKECTBEHHOTO armapara s 1 https://m.edsoo.ru/F997682PX
pelieHus 3aaa4
PammonannHEIE uncna.
0
4 OOBIKHOBEHHEIC W ACCATIHEIC 1 https://m.eds00.ru/L TS2XKI2C
JpOOH, TIPOLICHTHI, OECKOHEUHBIE
MepUoNYECKue Apoou
PammonannHEIE unca.
5 OBLIKHOBCHHEIS I ACCATHIHAE 1 https://m.edsoo0.ru/3EDOB3EK?2
JpOOH, TIPOLICHTHI, OECKOHEUHBIE
MEePUOIUUECKHUE IPOOH
n .
6 PHMEHCHIE APOOCH i MPOLLCHTOD 1 https://m.edsoo0.ru/OEPEOSIWI
JUTSI pEIICHMsI IPUKIIAHBIX 337129
n .
7 PUMCHEHHE JPOOCH H MPOILEHTOR 1 https://m.edso0.ru/NVFYZIJHRP
JUTSL pEIICHUs] PUKITAIHBIX 3a/1a4
JlencTBUTENIBbHBIE YKCIIA.
8 PanmonanbHbIe U HppaIMOHATIEHBIC 1 https://m.edso0.ru/P7VKRZOSG
qucIia
9 ApudmeTrnyeckue onepanuu ¢ 1 https://m.edsoo.ru/B6MRUCVWY



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/B6MRUCVWY

JICCTBUTEIIbHBIMHU YMCIIaMU

10

11

Monyib 1€MCTBUTENBHOTO YUCIIA U
€ro CBOMCTBA

[TpubnmxEHHBIE BBIYUCICHNUS,
MpaBWIa OKPYTIICHHS, TPUKUAKA U
OIICHKA pPe3yJibTaTa BBIUYMCICHUI

https://m.edsoo.ru/PUL6AZVIW

https://m.edsoo.ru/8RFTXG6E3

12

13

14

OcHOBHBIE METO/IbI PEIICHUS
LEJBIX U APOOHO-PALIMOHATIBHBIX
YpaBHEHHIA U HEPABEHCTB

OCHOBHBIE METO/IbI PELICHUS
HENBIX U JPOOHO-pAIlOHATBHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIEC METOJIbI PEIICHUS
IEIBIX U APOOHO-PAIIMOHATIBHBIX
ypaBHEHUW U HEPABEHCTB

https://m.edsoo.ru/CM8WFBMJ8

https://m.edsoo.ru/YE28LOQQJ2

https://m.edsoo0.ru/Z395M64DM

15

MHoOrouieHsl OT OJJHOU
nepeMeHHou. Jlenenue
MHOTO4YJI€Ha HA MHOTOUJIEH C
ocraTtkoMm. Teopema besy

16

17

MHoOro4seHsl ¢ HENbIMU
koa¢p¢puurentamu. Teopema Buera
Pemenne cucrem JIMHEMHBIX
YPaBHEHUU

https://m.edsoo.ru/PBIEYHJZF

https://m.edsoo.ru/1E183555U

18

Penrenue cucteM JTMHEHHBIX
YPaBHEHUHU

https://m.edsoo.ru/ICEJDO5GK

19

Marpuna cucTeMsl TMHEHHBIX
ypaBHeHU. OnpenenuTenb
MaTpHLbI 2X2, ero

https://m.edsoo.ru/BAM2QCKWEF



https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM
https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK
https://m.edsoo.ru/BAM2QCKWF

20

r€OMETPUUYECKUN CMBICIT U
CBOMCTBA; BEIUMCJICHUE €TI0
3HAYCHUS

Onpenenurtens MaTPUIlbl 2X2, €ro
r€OMETPUUYECKUNA CMBICT U
CBOMCTBA; BEIUMCJICHUE €TI0
3HAUYCHUS

https://m.edsoo.ru/3AMZUEKYQJ

21

22

[IpuMeHeHue onpenenuTens s
pELLIECHUS CUCTEMBI JIMHEUHBIX
ypaBHEHUU

Pemenune npuknagHeIx 3a1ad ¢
MIOMOIIBIO CUCTEMBI JIMHEMHBIX
ypaBHEHUU

https://m.edsoo.ru/9P3E3FF4Z

https://m.edsoo.ru/IKJE16E2L

23

Pemenue npuknagHeIx 3ama4 ¢
MTOMOUIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUN

https://m.edsoo.ru/A9H81W33G

24

KonTponsHas padora:
"PanmoHasnbHBIE YPABHEHHUS U
HepaBeHCTBa. CHUCTEMBI IMHEMHBIX
ypaBHEeHUN"

https://m.edsoo.ru/OHOPJ57VZ

25

26

27

DyHKITMSA, CIIOCOOBI 3aJaHUs
¢byukuuu. Bzaumuo oOpaTHbie
bynxuu. Komnoszunus ¢pyHkui

['paduk QyHKIMH. DIIeMEeHTapHbIE
npeobpa3oBanus rpaduKoB
byHKIMMA

OO6nacTh onpeneneHus u
MHOYECTBO 3HAYCHUHN ()yHKIIHH.
Hynu ¢ynkuuu. [IpomexxyTku 3HaK

https://m.edsoo.ru/1XYSI5M28

https://m.edso00.ru/7JGTFZZY A

https://m.edsoo.ru/\VUOHQSOCV



https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA
https://m.edsoo.ru/VU0HQS0CV

IIOCTOAHCTBA

28

UETHbie 1 HEUETHBIC (DYHKITUH.
[lepuoanueckue GyHKIUU.
[IpomexyTKH MOHOTOHHOCTH

byHKIUHA

https://m.edsoo.ru/NTM7RJGX4

29

MakcuMyMbl U MUHUMYMBI
¢ynkuuu. Hanbonbiiee u
HalMEHblIee 3HaueHUe (PyHKLIUU
Ha IIPOMEXKYTKE

https://m.edsoo.ru/Z0MN672NG

30

31

JluneriHas, KBagpaTU4IHas U
IpOOHO-TUHENHAsT PYHKIIUU
DIJIEMEHTAPHOE UCCIIEOBAHUE U
MOCTPOCHHE TPAPUKOB ITUX

byHKIHHA

https://m.edso00.ru/BZDF8VYZT

https://m.edsoo.ru/CP7UKTI1V

32

DneMeHTapHOE UCCIIEJOBAaHUE U
NOCTPOCHHE IPAPHUKOB ITUX

byHKIHHA

https://m.edsoo.ru/NAJFF14CO

33

CrerieHsb ¢ 1ETBIM ITOKA3aTeIEM.
bunom Hrrorona

https://m.edso0.ru/2ST90M2GO

34

35

36

CrereHsb ¢ 1ETBIM ITOKA3aTeIeM.
bunom HeroTona

CrenenHas QyHKuus ¢
HATYPaJbHBIM U LIETBIM
nokasaresem. E€ cBolicTBa u
rpadux

KonTponbHas pabora: "CreneHnHas
¢ynkuusa. E€ cBoiictBa u rpapux”

https://m.edsoo.ru/K6XLQ4UJX

https://m.edsoo.ru/072LC5R6V

https://m.edsoo.ru/431WRJ3Y?2

37

Apudmernyeckuit KOpeHb

https://m.edsoo.ru/VEMYOB1CV



https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V
https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV

38

HaTypaJbHON CTENEHU U €TO
CBOMCTBA
Apudpmernyeckuii KOpeHb
HaTypaJbHOW CTETIEHU U €TO
CBOMCTBa

https://m.edsoo.ru/B4ANSPUZEB

39

40

41

[Tpeo6GpazoBaHus YUCTOBBIX
BBIpaXXEHUH, COJIEpKAIINX CTETICHH
U KOpHU

[Tpeo6GpazoBaHus YUCTOBBIX
BBIPKEHUH, COJIEPKALTUX CTENIEHU
U KOpHU

[IpeobpazoBaHusi YUCITOBBIX
BBIPKEHUH, COJIEPKALUX CTENIEHU
U KOpHH

https://m.edsoo.ru/VR15USBDE

https://m.edsoo.ru/PRR3BH17H

https://m.edsoo.ru/GMO7CPCQG

42

HppanmonaibHble ypaBHEHHUS.
OCHOBHBIE METOJIbI PEIICHUS
UPPALMOHAIIBHBIX YPaBHEHUMN

https://m.edsoo.ru/DHW5QA79M

43

44

HppanuonanbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
UPPALMOHAIBHBIX YPaBHEHUN

HppanmonaibHble ypaBHECHHUS.

OcCHOBHBIE MCTOAbI PCIICHUA
HppalnrOHAJIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/DN896TF02

https://m.edsoo.ru/1X40FNHPA

45

PaBHOCHIIBHBIE ITEPEXO/IBI B
peLIeHNN NPPALTMOHAIBHBIX
YPaBHEHUHU

https://m.edsoo.ru/0O2VV516B4

46

PaBHOCHIIBHBIE IEPEXOABI B
pEILIeHUU UpPalOHATIbHBIX

https://m.edsoo.ru/RPXZVEMHT



https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA
https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT

YpaBHEHUM

47

48

49

50

o1

PaBHOCHIIbHBIE ITEPEXO/IBI B
pPELIEHUH UPPALMOHATIBHBIX
YpaBHECHUU

PaBHOCHIIBHBIE IEPEXOABI B
peLIeHNN UPPAMOHAIBHBIX
yYpaBHEHUU

CaoiicTBa U rpauK KOpHA N-oi
CTENEeHH KakK (pYHKIIMH 0OpaTHOM
CTETNEHH C HATypaJbHBIM
noKazaTeneM

CaoiicTBa U rpaduk KOpHA N-oi
CTENEeHH KakK (pYHKIIMH 0OpaTHOM
CTETEeHH C HAaTypaJbHBIM
noKazaTeneM

KonTponbHas pabora: "CoiicTBa 1
rpaduk KOpHS N-O CTENEHHU.
HppanmonaibHble ypaBHEHUS"

https://m.edso0.ru/261843DBS

https://m.edso0.ru/O87ZL0E2K

https://m.edsoo.ru/8JLO4FGQ9

https://m.edsoo.ru/JOHAUMLOM

https://m.edsoo.ru/01A6HO8VZ

52

53

Crenens ¢ pallMOHAIbHBIM
ToKa3aTejieM U €€ CBOMCTBA
CreneHb C palmoOHaIbHbIM
MOoKa3aTeyieM U €€ CBOMCTBA

https://m.edsoo.ru/3PMBUKOGP

https://m.edsoo.ru/HFJPEPWL9

o4

CrerneHp ¢ pallMOHAIbHBIM
oKa3aTeJIeEM U €€ CBOMCTBA

https://m.edsoo.ru/HDVG5NJ1T

55

56

[TokazatenpHas QyHKIUSA, €€
CBOIICTBA U rpauk
Hcnonb3oBanue rpaduka GyHKIUN
JUIsl pELLICHUs] YPaBHEHU I

https://m.edsoo.ru/T7GPDUVRM

https://m.edsoo.ru/NI11171I1BM



https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM

Hcnonw3oBanue rpaduka GyHKIMH

57 . https://m.edsoo.ru/9PE3YWZ25
JUTSI pEICHUS YpaBHEHUI
IloxazaTenpHbIE ypaBHEHUS.

58 OCHOBHBIE METO/IbI PEIICHUS https://m.edsoo.ru/NXLINJSWM
MOKa3aTeIbHBIX YPaBHEHUM
[TokazaTeabHbIC ypaBHCHUS.

59 OCHOBHBIC METO/IBI PEIICHUS https://m.edsoo.ru/ITA6IMG1X
MOKa3aTeIbHBIX YPaBHEHUM
[TokazaTeabHbIC ypaBHCHUS.

60 OCHOBHBIEC METOIbI PEITCHHUS https://m.edsoo.ru/YWT7H8GT7
ITOKa3aTEIbHBIX YPABHECHUN
KonTponbsHas padora:

61 "[Toka3arenbHas QyHKIIHS. https://m.edsoo.ru/HNIC60AKS
[TokazaTenbHble ypaBHEHUS"
JI . %

62 oraptm uncia. CpoficTea https://m.eds00.ru/E2G7K9QW6
norapupma
Jlorapudwm uncna. CoiicTBa

63 https://m.edsoo.ru/I92RS5MOM
norapudma
Jlorapudm uucna. CBoiicTBa

64 https://m.edsoo.ru/EMCQ4R3B7
norapudma

65 JlecaTiibIe 1 HATYpATBHEIC https://m.eds00.ru/NBUG10GSP
Jgorapu@mbl

66 JlecATHHBIC I HATYpaIIbHBIC https://m.eds00.r//EMWTCSPQY
JorapupMel
I .

67 peobpasoBanie BhpaKeHHi, https://m.edsoo0.ru/OQFOWHEX5
coJieprKaIux Jorapudmol
N .

68 peobpasoBane BhpaKeHHi, https://m.edsoo.ru/LXMJ44QAU

coJiepKalux JorapupMel



https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU

69

70

71

[IpeobpazoBaHue BhIpaKEHUH,
coJiep Kallux JJorapupMbl
Jlorapupmuueckas pyHKuus, e€
CBOICTBa U rpaduk
Jlorapupmuueckas pyHKuus, €€
CBOICTBa U rpaduk

https://m.edsoo.ru/EP6U39XNM

https://m.edso0.ru/8TW3GXDH6

https://m.edsoo.ru/KY G9C4S4F

72

73

74

75

Hcnons3oBanue rpadpuka ¢yHKIMH
JUISl pPELLICHHs] YPaBHEHU I

Hcnonb3oBanue rpaduka GyHKIUN
JUISl PEILICHUs] YPAaBHEHU I

Jlorapudgmuueckue ypaBHEHUS.
OCHOBHBIE METO/BI PELLICHUS
Jorapu(pMUUYECKUX YpaBHEHUI

Jlorapudgmuueckue ypaBHEHUS.
OCHOBHBIE METO/BI PELLICHUS
Jorapu(pMUUECKUX YpaBHEHUN

https://m.edso0.ru/VBLWTS50G

https://m.edsoo.ru/5CIKV1ZUF

https://m.edsoo.ru/STONRDYGS

https://m.edsoo.ru/22FDXMI4S

76

7

78

Jlorapugmudeckue ypaBHEHUS.
OCHOBHBIC METO/IBI PEIICHUS
Jorapu(MUIECKUX YpaBHEHUIN

PaBHOCHIIBHBIC TIEPEXOBI B
pelIeHU! JorapuPMUIECKUX
ypaBHEHUU

PaBHOCHIIBHBIE TIEPEXOBI B
peleHn: JorapupMUIECKIX
YPaBHEHUHU

https://m.edsoo.ru/Z2GEE6311

https://m.edsoo.ru/SWDPQWD14

https://m.edso0o0.ru/OVYGSNTLD

79

Konrponpshnas pabora:
"Jlorapudgmuueckas GyHKIUS.
Jlorapupmuueckue ypaBHeHUS"

https://m.edsoo.ru/I8PXC5ZEA



https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F
https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA

CI/IHy'C, KOCHHYC, TAHTCHC U

80 https://m.edsoo.ru/YAGEE8VC3
KOTaHT'€HC YUCJIOBOTO apryMeHTa
C

81 HHYC, KOCHHYC, TareHe i https://m.edsoo.ru/FOW5Q8FFL
KOTAHIT'CHC YHUCJIOBOI'O apryMeHTa

82 APKCHHYC, apKKOCHHYC 1 https://m.eds00.ru/A20WOVOPY
apKTaHFeHC qUCJIOBOI'O apryMeHTa

83 APKCHHYC, apKKOCHHYC H https://m.eds00.ru/9AOXNXSIO
apKTaHFeHC qUCJIOBOI'O apryMeHTa
Tpuronomerpudeckas

84 OKPYKHOCTD, OTpeACIeHue https://m.eds00.ru/Y A3XPOLIL
TPUTOHOMETPUUYECKUX (PYHKITUN
YHCJIOBOTO apryMEHTa
Tpuronomerpudeckas

85 OKPYHHOCTR, OTPEACTCHIE https://m.eds00.ru/7ZEBAMGFBR
TPUTOHOMETPUUYECKUX (PYHKITUN
YHUCJIOBOTO apryMEHTa

86 OCHOBHEIC TPHTOHOMETPHHCCKHE https://m.eds00.ru/7G41UGG6B
dbopMyIbl

87 OCHOBHBIC TPUTOHOMETPHUECKHE https://m.edsoo.ru/JB8BG5ATI
dbopMyIbl

88 OCHOBHEIC TPHIOHOMCTPHHCCKHE https://m.eds00.ru/C5YUBTBTC
bopMyIibL
(@)

89 CHOBHPIC TPHTOHOMETPHHCCKHE https://m.eds00.ru/6GNQGH5MV
bopmysl
IT

90 peobpasosanne . https://m.edsoo.ru/U9M91UJVJ
TPUTOHOMETPUYECKUX BBIPAKECHUN
IT

91 peobpasoBane https://m.edsoo.ru/MEB4SJ2PW

TPUTOHOMETPUUYECKHUX BBIPAKEHUN



https://m.edsoo.ru/YAGEE8VC3
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR
https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC
https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW

[IpeobpazoBanue

92 . https://m.edsoo.ru/ROINAIF49S
TPUTOHOMETPUUECKUX BBIPAKCHUN
ITpeo6

93 peODPASOBAHIE . https://m.edsoo.ru/6EH5SHHHY
TpI/II‘OHOMeTpI/I‘IeCKI/IX BBIpa)KCHI/II/I
P

94 CHICHHE TPHTOHOMETPHHCCIHIX https://m.eds00.ru/LGDUR382T
ypaBHeHI/II/I
P

95 CHICHHE TPHTOHOMETPHHACCIHX https://m.eds00.ru/POLVEZ6JE
YpaBHECHUU
P

96 clierme Tp HTOHOMETpHHECCIHX https://m.edsoo.ru/QOK5GFZ7H
YpPaBHCHUU
P

97 CHICHHE TPHTOHOMETPHHACCIHIX https://m.edsoo.ru/Y RO5D8PZ5
ypaBHeHI/II/I
P

98 CHICHHC TPHTOHOMETPHHACCIHX https://m.eds00.ru/TUSPKNSOT
YpaBHCHUU
P

99 CHICHHE TPHTOHOMETPHHACCIIX https://m.eds00.ru/UZNBWCNDW
YpaBHECHUU
P

100 crlierme Tp HIOHOMETpHHCCIIX https://m.edso0.ru/89ZKWG015
ypaBHECHUU
KonTponsHas padora:
HT

101 PHTOHOMETpHHACCIHE https://m.eds00.ru/IF11SN760
BBIpa)KGHI/ISI Hu
TPUTOHOMETPUYECKHE YpaBHEHUS"
ITocnenoBaTeILHOCTH, CIIOCOOBI

102 | COAHIBLHOCACHOBATEIPHOCTEH. https://m.eds00.ru/5\VMC7JBEV
MeTtoa MmaTeMaTHUECKOM
I/IH,HYKHI/II/I
M

103 OHOTORHBIC I OTPAHIHCHHDIC https://m.eds00.ru/ZVAAYOVRL

Iocaen0BaTebHOCTH. McTopus



https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5
https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW
https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL

aHanu3a OCCKOHEUYHO MaJIbIX

104 ApudmeTnyeckas mporpeccus https://m.edso0.ru/5S0RWO02V1E

105 ['eomeTpHryecKas Iporpeccus https://m.edso0.ru/ED20JQZ24

106 beckonetno yopipaiomas https://m.eds00.ru/VG377T8EY
reoMeTpUYeCKas MPOrpeccus

107 Cymma 6eCKOHejI HO yObIBarOIeil https://m.edsoo0.ru/TY1S3DAPL
reoOMeTpUIECKOil Mporpeccun
JINHEWHEIN 1 DKCIIOHEHITNAILHEIHI

108 poct. Yucio e. @opmylia CIOKHBIX https://m.edsoo.ru/UM1H7BTW?2
IPOIICHTOB
JIMHENHBIN U DKCIIOHEHITNAIbHBIN

109 poct. Yucio e. @opmylia CIOKHBIX https://m.edsoo.ru/CEY72CW58
NIPOIICHTOB
Hcnonp30oBaHUe IPOTPECCHH TS

110 peNICHHsI peaTbHBIX 3a71a4 https://m.edsoo.ru/ARPHBDA4Y1
NPUKIIQHOTO XapaKTepa
KonTtponsHnas pabota:

111 "TTocen0BaTENBHOCTH U https://m.edsoo0.ru/8QWRKXOHP
nporpeccun”
H

112 CTIPEPEIBHEIE (QYHKLH M I1X https://m.eds00.ru/MCCEN1579
CBOWCTBa
T A

113 OKd paspriba iHMHTOTH https://m.edsoo.ru/BXCP9CRNV
rpa¢uKoB GyHKIHUN

114  CPOHCTRA QYHKINI HEMPEpRIBHbIX https://m.eds00.ru/DP10ESGVN
Ha OTPE3Ke
Croii .

115 BOHCTBA YHKLILH HEPEPhIBHEIX https://m.edso0.ru/CCXH3TPSB
Ha OTpPE3Ke

116 Mero MHTEPBAIOB JIJIs peIICHHS https://m.edsoo.ru/A364LEWCO



https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58
https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0

HCPABCHCTB

Merton HHTCPBAJIOB IJIA PCIICHUA

117 https://m.edsoo.ru/RVQDQWS5SP
HEPaBEHCTB

118 Metox mrTepranon Juts penieHis https://m.edsoo.ru/LRMHAKVYF
HEPaBEHCTB
IIpuMeHeHne CBOCTB

119 HETIPEPHIBHBIX (QYHKIUN 151 https://m.edso0.ru/VAMMSCCCD
pereHus 3a1a4
[IpuMeHeHne CBOMCTB

120 HETPEPBIBHBIX (QYHKIAN IS https://m.eds00.ru/ZR5Z2207R4
peleHus 3aaa4y

121 Heppast 1 BTOpas MpOH3BOHBIE https://m.edso0.ru/TQJHPC7B3
byHKINHA

1pp | OnpeAcieHie, reomeTpIecKiit https://m.eds00.ru/1Y SIQENXT
CMBICJT TPOU3BOTHOM

123 Onp eHeHeHHue > usmaeckuii cupic https://m.edso0.ru/5707NISYJ
POU3BO/IHOM

124 ¥/PABHCHIIC KACATEILHOM K https://m.edsoo.ru/NNA3B1850
rpaduxy QyHKIMH

1p5 > PABHCHIC KACHTCILHOM K https://m.eds00.ru/2MSBV364A
rpaduxy QyHKIMH
IT

126 P OH3B(3HHHG STEMEHTAPHbIX https://m.edso0.ru/9CG66E0L3
byHKIUI
IT

127 pOHSB(iHHHe STEMCEHTApHEIX https://m.eds00.ru/OX3T1I1GG2
byHKIMMA
IIpousBoaHas CyMMBI,

128 NPOM3BEICHHS, YACTHOTO U https://m.edso0.ru/H13R9OF8T

KOMITO3ULIUU ()yHKIMHA



https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4
https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/H13R9OF8T

[Tpou3BoiHAS CYMMBI,

129 NIPOU3BEICHHUS, YaCTHOTO U https://m.edsoo.ru/CIXJYCL4P
KOMITO3UITUU () YHKITUH
[Tpon3BoIHAS CYMMBI,

130 MIPOM3BEICHHMSI, YACTHOTO U https://m.edsoo.ru/401LVJEZL
KOMIO3ULUHU () YHKIUH

131 KowrpoxbHas pabora: https://m.eds00.ru/72752YHQ9
"IIpousBoanas"
[ToBTOpEeHME, 0000IICHNE,

132 CUCTEMATU3AIA 3HAHUIL: https://m.edsoo.ru/PCOMVZEMH
"YpaBHeHus"
[ToBTOpenue, o6odIICHNHE,

133 CUCTEMATU3AINA 3HAHUIL: https://m.edsoo.ru/RIS6 TWPAT
"®yHkun"

134 HToroBas KOHTpOJIbHAs paboTa https://m.edsoo.ru/7LME3ZN27

135 HToroBast KOHTpOJIbHAS paboTa https://m.edsoo.ru/Y1L9K7609

136 ~ |loBToperne, obodmerite, https://m.eds00.ru/FF21A8S)Z

cCHUCTEMaTU3alus 3HaHUHU

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME



https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH
https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/FF21A8SJZ

11 KJTACC

Ne
/o

Tema ypoka

IIpuMeHenne npon3BOAHON K
UCCIIEZIOBaHUIO (QYHKIUI Ha
MOHOTOHHOCTbB U OKCTPEMYMBI

[IpumMeHnenne npon3BOAHON K
UCCIIEZIOBaHUIO (QYHKIUIT Ha
MOHOTOHHOCTB U SKCTPEMYMBI

KoauuyecTBo 4acoB

KonTpoabHbIe

Bceero
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

DJIeKTPOHHBbIE MU(PPOBbIE
o0pa3oBaTejibHbIe PeCypPChI

https://m.edso00.ru/EQSB1SYNM

https://m.edsoo.ru/W7FOW9ADE

[Ipumenenne npou3BOAHOM K
HCCIIEIOBAHUIO (PYHKIIMM HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenne npou3BOAHOM K
uccienoBaHuio GyHKIMii Ha
MOHOTOHHOCTb U OKCTPEMYMBI
[IpumeHnenne npon3BOgHOM K
uccienoBaHuio GpyHKIuii Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/N61EYOQXN

https://m.edsoo.ru/39CNHJI8O

https://m.edsoo.ru/H4LRRPTNU

[IpumeHeHne npou3BOAHOM K
HCCTIEIOBAaHUIO (PYHKIIMM HA
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/GN11SQZZR

Haxoxxnenne HanOOJIBIIIETO U
HauMEHBIIIETO 3HAYEHUS
HENPEePhIBHOW (PYHKIIMHU HA
OTpe3Ke

https://m.edsoo.ru/C8SANWBULB

Haxoxnenne HanOoJIbIIETO U

https://m.edsoo.ru/HQU4R7TC7



https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/C8ANWBULB
https://m.edsoo.ru/HQU4R7TC7

HaVMEHbBIIETO 3HAYCHUS
HENpPEePbIBHON PYHKIIMHU HA
OTpe3Ke

HaxoxxieHre HaubobIIero u
HaUMEHbILIETro 3HaYeHUs
HENpPEePbIBHON PYHKIIMHU HA
OTpe3Ke

https://m.edsoo.ru/BE9QWXUF3F

10

HaxoxxieHre HaubobIIero u
HAauMEHBUIETO 3HAYECHUS
HENpepbIBHON QPYHKIINHN HA
OTpE3Ke

https://m.edsoo.ru/FI1C58HJG

11

Haxoxxienre HaubobIIero u
HAaMMEHBUIETO 3HAYEHUS
HEeNpepbIBHON QPYHKIIMHN HA
OTpE3Ke

https://m.edsoo.ru/IEEIH61Y7

12

Haxosxnenre HanOOJIBIIIETO U
HAaMMEHBIIIETO 3HAYCHUS
HEeNpepbIBHOW QPYHKIIMHU HA
OTpE3Ke

https://m.edsoo.ru/64IKWZ70D

13

[Ipumenenre npou3BOIHON IS
HaXOXJCHUS HAUJTYYIIIETO
pELIEHHS B IPUKIAJHBIX
3aga4ax

https://m.edsoo.ru/ZMPEN7APJ

14

IIpuMeHeHne NpOnu3BOAHON IS
HAax0KJICHUS] HAWJTy4lIero
pelIeHus B IPUKIIAIHBIX
3azadax

https://m.edso0.ru/JQ4T53RW5

15

[IpumeneHnne npou3BOAHON I
OomnpeAeseHUus CKOPOCTH U

https://m.edsoo.ru/IJOCONWS57



https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D
https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5
https://m.edsoo.ru/IJ0CONW57

YCKOPEHUs Mpoliecca,
3aJIaHHOTO (POPMYJION WK
rpaguKoM

[IpuMeHneHnne Mporu3BOAHOM IS

OIIPCACIICHUA CKOPOCTH U

16 YCKOpEHHSI Ipolecca, https://m.edso0.ru/HXTRI77A5
3aJJaHHOTO (POPMYJION WITH
rpaduxom

17 Kommozurus GyHkIui https://m.edso00.ru/0D1VDOCOZ

18 Kommnozunus ¢yHKI#i https://m.edsoo.ru/P6PCUHT4D

19 Kommnozurmus GyHkIui https://m.edsoo.ru/LGNJMKS00
['eomerpuueckue oOpassl

20 ypaBHEHU Ha KOOPAMHATHOMN https://m.edsoo.ru/WUIS4RBXB
IIOCKOCTH
['eomeTrpuueckue o6pasbl

21 ypaBHEHU Ha KOOPAMHATHOMN https://m.edsoo.ru/RWWLNFOGR
IIOCKOCTH
KonTponbsHas pabora:

22 "UccnenoBanue GyHKIHIA C https://m.edso0.ru/SDME3XV95
TTOMOIIBIO TPOU3BOAHOM"

23 Hepo 000pa3Has, OCHOBHOE https://m.edsoo.ru/GS6KL8JMB
CBOICTBO MEPBOOOPA3HBIX
[TepBo0Opa3Hbie 3IEMEHTAPHBIX

24 ¢byukuuii. [TpaBuna https://m.edso0.ru/JU3413GVM
HaXO0XKJICHHS IEPBOOOPA3HBIX
[TepBOOOpa3HBIC AIEMEHTAPHBIX

25 ¢bynkui. [IpaBuia https://m.eds00.ru/FN7VYQ15Z

HaXO0XICHHs MepBOOOPa3HbIX



https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/JU3413GVM
https://m.edsoo.ru/FN7VYQ15Z

26

27

Hnrerpan. ['eomerpuuecknit
CMBICJT MUHTETpalla

Brruncnenue onpenenéHHOro
MHTErpaia 1o Gopmyie
Herorouna-JleitOauia

https://m.edsoo.ru/GGPXB7R8C

https://m.edso0.ru/4R97WJZ52

28

29

30

Brruucnenue onpenenéHHOTO
UHTerpaia mno gpopmyie
Herorouna-JleitOauia

IIpumenenune uHTErpana As
HaXO0XICHUS IUIOIAAeh
IJIOCKUX (UTryp

[IpumeHnenune unTerpana st
HaXO0XKJIeHUsI 00bEMOB
TCOMETPUYECKUX TEIl

https://m.edsoo0.ru/1IAJSM4ROT

https://m.edsoo.ru/MU24JJVID

https://m.edsoo.ru/77COVHI1CS

31

[Ipumepsl peieHuin
g depeHIaIbHbIX
YpaBHEHUH

https://m.edso0.ru/GV6VH88LS

32

33

[Ipumepsl peieHuin
g depeHIaIbHbIX
ypaBHEHUI

Maremarnueckoe
MOJEJIIMPOBAHKE PEaTbHBIX
MPOLIECCOB C MOMOIIIbIO
mudepeHIaIbHBIX
YPaBHEHUU

https://m.edso00.ru/GQOI8P1PX

https://m.edsoo.ru/LLIDKMSOC

34

KontponsHnas pabora:
"IlepBooOpa3Has u uHterpan”

https://m.edsoo.ru/06 KKZN9AH

35

Tpuronomerpuueckue

https://m.edso00.ru/43EDG1XRK



https://m.edsoo.ru/GGPXB7R8C
https://m.edsoo.ru/4R97WJZ52
https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/LLIDKMSOC
https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/43EDG1XRK

36

(GyHKLNHU, UX CBOMCTBA U
rpaduxu
Tpuronomerpudeckne
(GyHKIMH, MX CBOMCTBA U
rpaduKu

https://m.edsoo.ru/37WDY2B6K

37

38

39

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduku
Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U
rpaduxu
Tpuronomerpuueckne
(GyHKIMH, UX CBOMCTBA U

rpaguKu

https://m.edsoo.ru/35V07LIOQ

https://m.edsoo.ru/CNQL1CBYR

https://m.edsoo.ru/JYONTMOI5

40

41

OT160p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHUH € MOMOILBIO
TPUTOHOMETPUYECKON
OKpPYXHOCTHU

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUI C MOMOIIIBIO
TPUTOHOMETPUUYECKON
OKPY>KHOCTHU

https://m.edsoo.ru/ODHC3ZFH2

https://m.edsoo.ru/EY67USIYI

42

OT160p KOpHEN
TPUTOHOMETPUUECKUX
YPaBHEHU C OMOIIIBIO
TPUTOHOMETPUUYECKOU
OKPYXHOCTHU

https://m.edso0.ru/60J90Z11W



https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/CNQL1CBYR
https://m.edsoo.ru/JY9NTM0I5
https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI
https://m.edsoo.ru/60J90ZI1W

43

44

OT60p KOpHEH
TPUTOHOMETPUICCKUX
ypaBHEHHH C TTOMOIIIBIO
TPUTOHOMETPUIECKOMH
OKPYXHOCTH

Pemenne TpuronoMeTpuyeCcKux
HEPaBEHCTB

https://m.edsoo.ru/NPGOZ1WAL

https://m.edsoo.ru/BIEFQCOPY

45

Pemenue TPUTOHOMCTPUYICCKHX
HCPABCHCTB

https://m.edso0.ru/POCTAGVUJ

46

47

48

49

Pemenue TpuronoMeTpuuecKux
HEPABEHCTB

Pemrenne TpuroHoMeTpUYECKUX
HEPaBEHCTB

Kontponbhas pabora:
"I'padpukn
TPUTOHOMETPHUYECKUX
GbyHKIUH.
Tpuronomerpuueckne
HepaBeHCTBA"

OCHOBHBIC MCTOAbI PCHICHUSA
IIOKAa3aTCJIbHbIX HCPABCHCTB

https://m.edsoo.ru/DC43MAHFK

https://m.edsoo.ru/SESMOFQW7

https://m.edso00.ru/5JH7N1DTD

https://m.edsoo.ru/8EG5BXW30

50

OcHOBHBIC MCTOObI PCIICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB

https://m.edsoo.ru/0KOI4NONY

o1

52

OCHOBHEBIE MCTOAbI PCHICHUSA
IMOKa3aTCJIbHBIX HCPABCHCTB
OCHOBHBIE MCTOAbI PCHICHUSA
IMMOKa3aTCJIbHBIX HCPABCHCTB

https://m.edsoo.ru/XK11L8C06

https://m.edso00.ru/S16YS5E1UA

53

OCHOBHBIE MCTOAbI PCHICHUSA

https://m.edsoo.ru/HBE6M6CYQ



https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ
https://m.edsoo.ru/DC43MAHFK
https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q
https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/HBE6M6CYQ

Jorapu(pMUIECKIX HEPAaBEHCTB

OCHOBHBIC MCTOIbI PCIICHUA

54 https://m.edsoo.ru/TPJ4YUEUS8
norapu(pMUYECKUX HEPABEHCTB
@)

55 CHOBHDIE METObT PEIIICHIA https://m.eds00.ru/SC4WSD4TP
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHEIE MCTO/IbI PEIlICHHA https://m.eds00.ru/6XWRKOGBO
Jorapu(pMUIECKUX HEPABEHCTB

57 OCHOBHBIC MCTOEI peLLICHILs https://m.eds00.ru/7N3OMGUSA
HppallMOHAJILHBIX HEPABEHCTB
O

58 CHOBHBIC MCTOIB! PEHICHITT https://m.edsoo.ru/NYRQK20JO
HppallMOHAJILHBIX HEPABEHCTB

59 OCHOBHbIC METO/B! PELLICHHS https://m.edso0.ru/TKEL6CU7P
HppanroOHaJIbHBIX HCPABCHCTB

60 OCHOBHEIE MCTO/IbI PellICHHS https://m.eds00.ru/SO0R8V677
HppallMOHAJILHBIX HEPABEHCTB
T

61 PAUHECKHE METO/IbI PeLICHHS https://m.eds00.ru/CEFJGB7PP
HppalMOHAILHBIX YPaBHEHUUN

62 I'paguaeciue meTonet p emeljm https://m.edsoo.ru/5SDTMHO0B9G
HppalOHAIILHBIX YPaBHEHUU

63 I'pagueckue meromst p eufeHM https://m.edsoo.ru/PWK5FHR1I
ITOKA3aTCJIbHBIX ypaBHeHI/II/I
T

64 PaQuUeCKHe METOb! petlerns https://m.edsoo.ru/4W2972JPZ4
ITOKA3aTCJIbHBIX HepaBeHCTB
I

65 PAUHCCKHC METO/bI P emerI g https://m.edsoo.ru/AYOLSVBQH
Jorapu(pMUIECKUX ypaBHECHHUNA

66 I'paguucckue meons! pemenns https://m.edsoo.ru/B7I9WE7LT
nmorapu(pMUIECKUX HEPABEHCTB

67 I'paduyeckue MeTOABI peIeHNs https://m.edso0.ru/DQOJPAMS35



https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/TKEL6CU7P
https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G
https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35

Jorapu(pMUIECKIX HEPAaBEHCTB

68

69

70

['paduueckre MeToAbI pelIeHUs
MOKa3aTeIbHBIX U
Jorapu(pMUUYECKUX YpaBHEHUMN

['paduyeckue MeToIbI pemIeHUs

MOKa3aTeNbHBIX U
JOorapu(pMUUYECKUX YpaBHEHUI

I'paduyeckue MeToIbI pelieHHs

MOKAa3aTeJIbHBIX U
Jorapu(pMUIECKUX HEPABEHCTB

https://m.edsoo.ru/2NOQX4I1T5

https://m.edsoo.ru/M\WVN60ON936V

https://m.edsoo.ru/5285JJ23I

71

72

['paduueckue MeTOmbI pelIeHUsS
MOKa3aTeIbHBIX U
Jorapu(pMUIECKUX HEPABEHCTB

KonTponsHas pabora:
"UppaunroHayibHBIE,
MOKa3aTeIbHbIE U
norapupmMuIecKue
HepaBeHCTBA"

https://m.edsoo.ru/H7RCFPHRQ

https://m.edsoo.ru/OUEKRH3WM

73

KommnekcHeie uncina.
Anrebpanueckas u
TpUTOHOMETpUYecKast (OpMbI
3aMMCU KOMILJIEKCHOTO YHCIia

https://m.edsoo.ru/E6SCWA25Z

74

75

KommiekcHble uncina.
Anrebpanueckas u
TpUTOHOMETpHUYEcKas (HOpMBI
3aMnMcH KOMIUIEKCHOTO YHciia

ApudmeTnueckue ornepanuu c
KOMIUJIEKCHBIMH YHCIaMU

https://m.edsoo.ru/NXW7I10PUS

https://m.edsoo.ru/13KLU4DRU



https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/H7RCFPHRQ
https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/NXW7I0PUS
https://m.edsoo.ru/13KLU4DRU

ApudmeTnyeckue ornepauu c

76 https://m.eds00.ru/4MH5SJ9B0
KOMILIEKCHBIMH YHCIIAMU
N3o0paxenne KOMILIEKCHBIX

77 qrcesI Ha KOOPAUHATHOM https://m.edsoo.ru/NSU560RS8
IIJIOCKOCTH
N300paskeHne KOMILICKCHBIX

78 YKcesl Ha KOOPAMHATHOU https://m.edsoo0.ru/C7N4LUODS
IIJIOCKOCTH
®opmyna Myaspa. Kopau n-oit

79 CTEINEHH U3 KOMILJIEKCHOTO https://m.edsoo.ru/5VW220UC2
qKCIIa
®opmyna Myaspa. Kopau n-oit

80 CTEINEHH U3 KOMILJIEKCHOTO https://m.edsoo.ru/YCWOXQ3Eb6
qucIa
[TpuMeHEeHHE KOMITJICKCHBIX

81 AHCCI JUL PETHEHHA https://m.edso0.ru/M33HA2FTY
(U3NYECKUX U TCOMETPHUCCKUX
3a1a4

82 Konrponsras padora: https://m.eds00.ru/GUNT4PQPE
"KomMmiekcHbie yncna'

83 HarypanbHbie 1 1ienbie Yrcia https://m.eds00.ru/6L53P0CIQ

84 HarypaspHble 1 11ebIe Ynclia https://m.edsoo.ru/9DAXEE1GO

85 Hpmuererie mpisHaxon https://m.edsoo.ru/XD2VU8Y 18
JETUMOCTH IEIBIX YUCEIT

86 lpmvetiertie npisHaxon https://m.edso0.ru/BKXH3VHMC
JEITMMOCTH IIETbIX YHCEIT

87 Hpunereiiie npusHaKoR https://m.eds00.ru/U549JT5G|

nenuMocTH 1enbix uucena: HOJI



https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2
https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9
https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI

u HOK

88

89

90

[IpuMeHeHne mpu3HaKOB
JIeIMMOCTH Heabix yucerr: HOJL
n HOK

IIpuMeHenne npu3HaKoB
JEIIAMOCTH LIEJIBIX YUCEIL:
OCTAaTKH I10 MOJYJIIO

IIpuMeHeHne npu3HaKoB
JEIUMOCTH LICJIBIX YUCEIL:
OCTAaTKH 10 MOLYJIIO

https://m.edsoo0.ru/R9TIFXZWU

https://m.edsoo.ru/5SFNDP0C41

https://m.edsoo.ru/LNZN330RG

91

[IpuMeHeHHe MpU3HAKOB
JCITMMOCTH IEJIBIX YUCEIT:
anroput™ EBkinna s
peleHus 3a/1a4 B IEJIBIX YHCcIax

https://m.edsoo.ru/ASOHTW28V

92

93

KonTponsnas padora: "Teopus
LETIBIX yucen"

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS

https://m.edsoo.ru/NCZOYIBFR

https://m.edsoo.ru/6QAMHIW49

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHU. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CJIE/ICTBUS

https://m.edso0.ru/2NYFSL1RC

95

96

OCHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEN
palMOHAIbHBIX YPABHEHUM
OCHOBHBIE METO/bI PELICHUS
CUCTEM U COBOKYITHOCTEH
VPPALMOHAIBHBIX YPaBHEHUN

https://m.edsoo.ru/CKESHUS7T

https://m.edsoo.ru/JKOPF5PM?2



https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG
https://m.edsoo.ru/A8OHTW28V
https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/6QAMHIW49
https://m.edsoo.ru/2NYFSL1RC
https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/JK0PF5PM2

97

98

99

OCHOBHBIE METO/IBI PELICHUS
CUCTEM U COBOKYITHOCTEH
IIOKA3aTEJIbHBIX YPAaBHEHUN

OCHOBHBIE METO/IBI PEILIEHUS
CUCTEM M COBOKYITHOCTEH
ITOKA3aTEIbHBIX YPABHEHUN
OCHOBHBIE METO/IbI PEILIEHUS
CUCTEM M COBOKYITHOCTEH
Jorapu(pMUYECKUX ypaBHEHUN

https://m.edsoo.ru/51Z5AIVWZ

https://m.edsoo.ru/VUDYFBU4C

https://m.edsoo0.ru/104NP4WEE

100

OCHOBHBIE METO/IBI PELICHUS
CHUCTEM U COBOKYITHOCTEU
Jorapu(pMUYECKUX ypaBHEHUN

https://m.edsoo.ru/X1K82R4Y3

101

102

103

[TpumMeHeHne CUCTEM K
PCIICHUI0 MAaTEeMaTUIECKUX
3a7a4 ¥ 33124 U3 Pa3TUIHbIX
o0racTeil HayKu U peabHOM
KU3HU, UHTEPIIPETAIIS
MOJIYYCHHBIX PE3yIbTaTOB

[IpumeHeHue cuctem K
PEIIEHUI0 MaTEeMaTHIYECKUX
3a7a4 ¥ 33/1a4 U3 Pa3IUIHbIX
o0racTeil HayKu U peabHOM
KHU3HU, UHTEPIIPETALUS
MOJTYYSHHBIX PE3yTbTaTOB

[TpumeHeHne HepaBEHCTB K
PEIIEHUI0 MAaTEeMaTHIECKUX
3a7a4 ¥ 33124 U3 pPa3IUIHbIX
o0racTeil HayKu U peanbHOM
KHU3HU, HHTEPIIPETALUs

https://m.edsoo.ru/FVBON9ARO

https://m.edsoo.ru/BS2BRDQ8D

https://m.edsoo.ru/KEPYP4ACG



https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/1O4NP4WEE
https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/FVBQN9AR0
https://m.edsoo.ru/BS2BRDQ8D
https://m.edsoo.ru/KEPYP4ACG

IIOJIYYCHHBIX PC3YyJIbTAaTOB

KonTtponbsHas pabora:
"CucTeMbl pallMOHATBHBIX,

104 HUppaIoOHaIbHBIX https://m.edsoo.ru/PY1EYYY4M
ITOKA3aTCIIBbHBIX 1N
norapumMudecKux ypaBHEHUN"
P

105 AHHOHATLHBIC ypABHCHIA € https://m.edsoo.ru/BVE4CV90B
napaMeTpaMH

106 = DAUHMOHATBHEIC HEPABCHCTBA C https://m.eds00.ru/AX7UKVAVW
rmapaMmeTpaMu

107 PaIHORATBHEIE CHCTEMEI C https://m.edsoo.ru/CMKD4UGBP
rnmapamMeTpamMu
"

108 PPAHOHATILHDIC YPABHCHIA, https://m.edsoo.ru/PFOEGIXEG
HepaBeHCTBa C napaMeTpaMI/I

109 HppallHoHaibHbIe CHCTEMEL ¢ https://m.edso00.ru/GVGKCPRJZ
napaMeTpaMI/I
1T

110 ORASATCILHBIC YPABHCHHA, https://m.eds00.ru/QJ4K 1Y 35W
HepaBeHCTBa C napaMeTpaMH
1T

111 ORASATEILHDIC CHCTEMBI € https://m.eds00.ru/M725624S0
rnapaMmeTpaMu

112 Jlorapugmuseckue ypasnenus, https://m.edsoo.ru/114BBN6PR
HepaBeHCTBa C HapaMeTpaMI/I
JI

113 OrapH(MHUHCCKHE CHCTEMBI ¢ https://m.edso00.ru/1US8V5YYB
napaMeTpaMu
T

114 PUTOHOMETPHHCCKHE https://m.eds00.ru/J3E6MAK5P
ypaBHeHI/IH C HapaMeTpaMH
T

115 PHTOHOMETpHHECKHC https://m.eds00.ru/KXSQ1MLXW

HCpPAaBCHCTBA C IMTapaMCTpaMun



https://m.edsoo.ru/PY1EYYY4M
https://m.edsoo.ru/BVE4CV90B
https://m.edsoo.ru/AX7UKVAVW
https://m.edsoo.ru/CMKD4UGBP
https://m.edsoo.ru/PF0EGIXEG
https://m.edsoo.ru/GVGKCPRJZ
https://m.edsoo.ru/QJ4K1Y35W
https://m.edsoo.ru/M72S624SQ
https://m.edsoo.ru/114BBN6PR
https://m.edsoo.ru/1US8V5YYB
https://m.edsoo.ru/J3E6M4K5P
https://m.edsoo.ru/KXSQ1MLXW

116

117

Tpuronomerpuueckue cuCTEMBbI
C mapameTpamu

[Toctpoenue u uccinegoBaHue
MaTeMaTH4YECKUX MOJIENIeH
peaIbHBIX CUTYallui ¢
ITOMOIIIBIO YPABHEHUN C
rnapameTpamu

https://m.edsoo.ru/EGQYTSCMK

118

ITocTpoenue u ncciaenoBanme
MaTE€MaTU4YECKUX MOJEIIEH
peaIbHBIX CUTYallu ¢
IIOMOILIBIO CUCTEM YPaBHEHUH C
rapameTpamu

https://m.edsoo.ru/SYJHPEZ54

119

120

ITocTpoenue u nuccnenoBanue
MaTeEMaTUYECKUX MOJEIIEN
peaIbHBIX CUTYyallUi C
MOMOIIBIO CUCTEM YPABHEHUH C
rnapameTpamu

KontponsHas pabora: "3agaun
¢ napamerpamu"

https://m.edsoo.ru/07QRW54XJ

https://m.edsoo.ru/AUDRLEGIH

121

122

123

[ToBTOpEeHUE, 0000IICHHE,
cUcCTeEMAaTH3alMA 3HAHUU:
"VpaBuenus"

[ToBTOpeHnue, 06006IICHHE,
cHCTEMaTHu3aIusl 3HaHUM:
"VYpaBHeHus"

[ToBTOpeHue, 06006IICHHE,
cHCTeMaTHu3aIus 3HaHUM:
"VpaBHeHus. Cucremsl
ypaBHEHHI"

https://m.edso0.ru/Q96Z4GTOB

https://m.edsoo.ru/LDDJV3J2C

https://m.edso0.ru/0T5CT6Z29Y



https://m.edsoo.ru/EGQYTSCMK
https://m.edsoo.ru/SYJHPEZ54
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https://m.edsoo.ru/Q96Z4GTOB
https://m.edsoo.ru/LDDJV3J2C
https://m.edsoo.ru/0T5CT6Z9Y

124

125

126

[ToBTOpeHue, 06006IICHHE,
cUcCTeEMAaTH3aNs 3HAHUU:
"Hepasenctna"

[ToBTOpEeHUE, 0000IICHHE,
CHCTEMAaTH3alMs 3HAHUM:
"HepaBeHcTBa"
[ToBTOpenue, o00b6IICHHE,
CHCTEMAaTH3alMs 3HAHU:
"HepasencTna"

https://m.edsoo.ru/785E3G27D

https://m.edsoo.ru/JNOOB5EMJ

https://m.edso0.ru/S60BDW8R5

127

[ToBTOpeHnue, 06o0IIEHNE,
cucTeEMaTH3alMsA 3HAHUU:
"IIpouzBoaHas U €&
IpUMeHeHne"

https://m.edsoo.ru/9ZPIBFWS3

128

[ToBTOpeHnue, 06o0IIEHNE,
cUCTeEMAaTH3alMA 3HAHUU:
"IIpon3BosiHas u e€
IpuMeHeHue"

https://m.edsoo.ru/I TBR16TV4

129

130

[ToBTOpenue, o606IICHHE,
cucTeEMaTH3alMsa 3HAHUU:
"IIpon3BosiHas u €€
IpuMeHeHue"

[ToBTOpenue, o606IICHUE,
cucTeMaTH3aIus 3HAHWI:
"NHTerpan u ero npumMeHeHue"

https://m.edsoo.ru/2FTL33S5B

https://m.edsoo.ru/20Y4E5B2P

131

132

[ToBTOpenue, 0600MIIEHNE,
cucCTeEMAaTH3aLMA 3HAHUU:
"OyHKIMN"

[ToBTOpEeHue, 00006IICHHE,
cHCTeMaTHu3aIus 3HaHUM:

https://m.edsoo.ru/O9UIWIKA2

https://m.edsoo0.ru/QY81HGQQV



https://m.edsoo.ru/785E3G27D
https://m.edsoo.ru/JN00B5EMJ
https://m.edsoo.ru/S6OBDW8R5
https://m.edsoo.ru/9ZPIBFWS3
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https://m.edsoo.ru/2FTL33S5B
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https://m.edsoo.ru/QY81HGQQV

" (DYHKHI/H/I"

[ToBTOpEeHuE, 0000IICHHE,

133 CHUCTEMATU3aLMs 3HAHUN: 1 https://m.edsoo0.ru/8Q9L0YAR1
"®yHkun"
134 HTorosas koHTposbHAs paboTa 1 1 https://m.edsoo.ru/BMDRMCOPG
135 HToroBast KOHTpOJIbHAs paboTa 1 1 https://m.edso0.ru/N7J3K1FD7
136 ~ |loBTopee, obodimeie, 1 https://m.eds00.ru/SANNOWXQM
CHCTeMaTH3aIHsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME



https://m.edsoo.ru/8Q9L0YAR1
https://m.edsoo.ru/BMDRMCOPG
https://m.edsoo.ru/N7J3K1FD7
https://m.edsoo.ru/SANN9WXQM

MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM MTPOT'PAMMBI

10 KUIACC
Kon . .
IpoBepAEeMOro IIpoBepsiemble npeaMeTHbIE pPe3yabTATHI 0CBOEHNSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
001rero oopazoBaHust
pe3yJbTaTa
1 Uucna u BEIUKCICHUS
11 OnepupoBaTh TOHSATUSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHUCJIO, OOBIKHOBEHHAs M JECATHYHAS ApPOOb,
MPOLIEHTHI
1.2 BrinonHsaTe apudMeTHuecKue onepaii ¢ paiioHATIbHBIMU U JIEHCTBUTEIBHBIMHI YUCIAMU
13 BoinonHsaTe npuOIMKEHHBIE BBIYMCICHUS, WCIONB3YysA IMpaBUJia OKPYIJICHUS, AeNaTh MPUKUIKY U OICHKY

pe3yiibTaTra BBIUKCJICHU I

OHGpI/IpOBaTB MOHATUAMM: CTCIICHLb C LCJIBIM IMOKAa3aTCJICM, CTaHAApTHAA q)opMa 3armucu I[GI?ICTBHTGJ'IBHOFO quciia,
1.4 KOPCHb HaTypaHLHOﬁ CTCIICHH; UCIIOJIb30BaTh IOAXOAAIIYIO (bOpMy 3alliCU ACMCTBUTEIBHBIX YUCE IS pCUICHUA
IMPAaKTUYICCKHUX 3aJ[a41 U IIPCACTABIICHUA JaHHBIX

15 OnepupoBaTh MOHATHAMHU: CHHYC, KOCHHYC M TAaHI€HC MPOM3BOJBHOIO VyIJa; MCIOJIL30BaTh 3aIlKCh
IIPOU3BOJILHOTO YIJIa Yepe3 0OpaTHbIE TPUIOHOMETPUYECKUE ()YHKIIMH
2 VpaBHEHHUS U HEPABEHCTBA
21 OnepupoBaTh TOHATUSAMH: TOXIECTBO, yPAaBHEHHWE, HEPABEHCTBO, LEIOE, PAIMOHAILHOE, HPPAMOHATHLHOE
ypaBHEHHE, HEPABEHCTBO, TPHTOHOMETPUYECKOE YPABHEHHE
2.2 BEINONHATE MPe06pa3oBaHms TPHTOHOMETPUYECKHX BBIPAKEHHUI U PEIIATh TPUTOHOMETPHIECKUE YPABHEHHUS
23 BhInoHATE NpeoOpa3oBaHus LEIbIX, PALMOHATBHBIX M UPPALHOHAILHBIX BHIPAKCHHUH U PEIIATh OCHOBHBIC THITBI
LIENBIX, PAMOHATLHBIX ¥ MPPAIMOHAIBHBIX YPABHEHUM M HEPABEHCTB
24 [IpUMEHATh YpaBHEHUS U HEPABEHCTBA JUIS PEINEHHMS MATEMATHMYECKUX 3a/ad M 3a71ad M3 PasiMYHbIX 00acTel
HAYKH M PEalbHOM JKU3HU
25 MozenupoBaTh peanbHblE CUTYallMd Ha SA3BIKE anreOpbl, COCTABIATL BBHIPAKEHHS, YPABHEHHS, HEPABEHCTBA T10
YCIOBHIO 3a]1a4H, UCCIIEN0BAThH OCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM arlapara ajareOopbl
3 ®OyHKIMKU U rpaduKu
31 OnepupoBaTh TOHATHAMH: QYHKIHS, CIIOCOOBI 3a1aHus (PYHKIUH, 00JaCTh ONPENETEHUS U MHOKECTBO 3HAYECHUM

bysakuu, rpadpuk QyHKIMH, B3aUMHO 00paTHbIe PYHKIIMU



3.2

OnepupoBaTh NOHATUSAMH: YETHOCTh M HEYETHOCTD (DYHKIIUH, HYNIN (QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA

3.3 Hcnonp3oBarh rpaguku GyHKUMN 11 pELICHUS] YpaBHEHUI
3.4 Crpouth M uuTaTh rpauKU JUHEHHON (GYHKIMM, KBaJIpaTWUYHON (YHKIMM, CTEHIEHHONM (YHKIHMU C LENbIM
' roKasarejaeM
35 Hcnonb3oBath rpaduku GyHKIUH 1715 MCCIeI0BaHUS MPOLIECCOB U 3aBUCUMOCTEN MU PEIIeHUH 3a7a4 U3 APYTUX
' y4eOHBIX MTPEIMETOB U PEaTbHOMN JKU3HH, BRIPAXKATh (HOPMyJIaMHU 3aBUCUMOCTH MEKIY BETHUYUHAMH
4 Havana maremaTndeckoro ananmsa
4.1 OnepupoBaTh NOHATUSAMU: TTOCIEOBATEIHHOCTD, apH(PMETHYECKast K TEOMETPUUIECKas IPOTPECCUU
49 OnepupoBaTh MOHATHUSAMHU: OECKOHEYHO YOBbIBAIOIIas TIeOMEeTpUYecKas Mporpeccus, cymMma OeCKOHEUHO
yObIBaKoIel TEOMETPUUECKON TPOrpeCcCUn
4.3 3amaBaTh MOCJIEA0BATEIBHOCTH Pa3IMYHBIMU CIIOCOOAMU
44 Hcnonp3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH M MPOrPeccHil Ul pelIeHUs peajbHBIX 3a4ay MPUKIAJIHOTO
Xapakrepa
S MHoecTBa U JIoruka
5.1 OnepupoBaTh NOHATUSIMH: MHOXKECTBO, OTIEpallii HaJl MHO>KECTBaMU
59 Hcnonb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Jis ONHCAaHUS PEealbHbIX MPOIECCOB M SBICHHUM, Npu
peIIeHUH 3a/1a4 U3 IPYTUX y4EOHBIX TPEIMETOB
5.3 OnepupoBaTh NOHATUAMU: ONPECIICHUE, TeOpeMa, CIe/ICTBUE, TOKa3aTeIbCTBO
11 KJIACC
Kon . .
OpoBepaeMoro IIpoBepsieMmble MpeAMeTHbIE Pe3y/JIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/ILHOM MPOTrPaMMBbI CPeIHEro
o01rero oopazoBaHusi
pe3yJbTaTa
1 Yuciia v BBIYUCICHUS
11 OnepupoBaTh TOHATUSMHU: HATypajgbHOE, IIEJIOC YHUCIIO; KCIOJB30BAaTh MPHU3HAKH JETMMOCTH IEJBIX YHCEIl,
' pa3ioKeHHEe YKcia Ha IPOCThIE MHOKHUTEIIH JJIsl pEIICHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENICHb C PALIMOHAIBHBIM MTOKa3aTeIeM
1.3 OnepupoBaTh NOHATUAME: Jorapu(m yrcna, TeCATHUHBIC U HATYpaIbHbBIE JTOTapu(MbI




YpaBHEHMS U HEPABEHCTBA

HpI/IMeH}ITB CBOMCTBA CTENCHU JJIsI HpeO6paSOBaHI/I}I BBIpa)KeHHﬁ, OIICPHUPOBATL IIOHATHUAMHU: IIOKA3aTCIIBHOC

2.1
YPaBHEHHE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIbI [IOKA3aTEJIbHBIX YPABHECHUN U HEPABEHCTB
Beimmonuate  npeoOpa3oBaHMsl — BBIpQXKEHMH,  COAEpXKALUX  JIOTapU(pMBl;  ONEpPUPOBATh  MOHATUSMHU:
2.2 Jgorapu(MUYECKOe YypaBHEHME W HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI JIOTAPU(PMUUECKUX YpaBHEHUH H
HEPaBCHCTB
2.3 HaxoauTs pemenus npocTenX TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 OnepupoBaTh MOHATHUAMM: CHUCTEMA JIMHEWHBIX YpAaBHEHUH U €€ pEIlECHUE; UCIOJIb30BATh CUCTEMY JIMHEHHBIX
' YPaBHEHHUH ISl PELICHUS IPAKTUYECKUX 3a1a4
2.5 HaxoauTs pemenus npocTeNINX CUCTEM U COBOKYITHOCTEN PAllMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
26 MonenpoBaTh peanbHblE CUTyallMM Ha S3bIKE aiareOpbl, COCTABJIATh BBIPAKEHUS, YpPaBHEHHs, HEPaBEHCTBA U
' CUCTEMBI 10 YCJIOBHIO 33J]a4M, UCCIIEI0BATh OCTPOCHHBIE MOJIETH C UCIOIb30BAaHUEM annapara ajareopsl
3 OyHKIUYN U rpaduKu
OnepupoBaTh NOHATHIMU: NepUOANYEcKast GYHKIUS, TPOMEKYTKH MOHOTOHHOCTH (YHKIUHU, TOUYKU IKCTPEMyMa
3.1 ¢GbyHKIMY, HauOoJblIee 1 HAUMEHbIIee 3HAaUeHHsI (PYHKIIUKA Ha IPOMEKYTKE; MCIOIb30BaTh UX ISl UCCIIEI0BAHUS
byHKIMH, 3a0aHHON TpaduromM
32 OnepupoBaTh MNOHATHUSIMH: Tpa@UKKA TOKa3aTeIbHOW, JorapuMUUecKOd M TPUTOHOMETPUYECKUX (PYHKIHUI;
' n300pakaTh UX HA KOOPAMHATHOM MJIOCKOCTH U MCHOJIB30BATh JUIs PEIICHUS] YPABHEHUN U HEPABEHCTB
33 N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTU TpaduKH JIMHEWHBIX YpaBHEHUM W MCNONb30BaTh WX IS PELICHUS
' CHCTEMBI JINHEWHBIX YPaBHECHUN
3.4 Hcnonb3oBath rpaguku GyHKUKN 11 UCCIEA0BAHUS MPOLIECCOB U 3aBUCUMOCTEN U3 JPYIUX y4e€OHBIX AUCLUIIUH
4 Havana maTemaTtnueckoro aHanusa
41 OnepupoBaTh MOHATUSAMU: HENpepbIBHAS (PYHKIMS, MPOU3BOJAHAA (YHKUMHU; HCIOJIb30BAaTh I'€OMETPUUYECKUNA U
' (bu3nUecKuii CMBICT POU3BOTHON ISl PELICHHS 3a/1a4
4.2 HaxoauTh nMpou3BOJHBIE 3IEMEHTAPHBIX (DYHKUUNA, BBIYUCISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO
' GyHKIMI
43 Hcnonb30BaTh MPOU3BOAHYIO JUISl WCCIEAOBAHMUS (PYHKIMM Ha MOHOTOHHOCTH M 3KCTPEMYMBI, MPUMEHSITh
' pe3ybTaThl HCCIIEIOBAHMS K IOCTPOCHHUIO IpahuKoOB
4.4 Hcnonp30BaTh NPOU3BOJHYIO U1l HAXOXKIACHUS HAWIYYIIETO PEUICHUs B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-

O9KOHOMMUYCCKHX, 3aa4ax




OHepI/IpOBaTB IIOHATHUAMM: nepBoo6pa3Ha$[ U HUHTCIpAJI; IMOHHUMATH FeOMeTpI/ILIeCKI/Iﬁ )41 q)HSI/I"IeCKI/Iﬁ CMBICJI

4.5
UHTEerpaja
4.6 Haxonute nepBooOpa3Hbie 2IeMEHTApHBIX (YHKUUMN, BEIUUCIATH HHTErpall o Gpopmyiie Hetotona — JlelioHuma
47 Pemate nmpukiagHele 3a7auu, B TOM YHCIIE COLUAIBHO-3KOHOMHYECKOTO U (PU3MUECKOT0 XapakTepa, CpeACTBaMU

MAaTEMaTHYCCKOI'O aHaJIn3a




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepHEMblf/i IJIEMEHT COACPKaAHUA

Kon
1 Uucna v BBIUMCIIECHUS
Pammonanbuble  uncna. OOBIKHOBEHHbIE W JECATHYHBIE JIpOOHM, NPOLEHTHI, OECKOHEUHbIE MEPUOAUYECKUE IpOOu.
1.1  Apudmernueckue omnepauuu ¢ palMOHaJIbHBIMHM YHCIIaMHU, NPeoOpa3oBaHUs YHMCIOBBIX BeIpaxeHHil. [Ipumenenune npobeit u
IPOLICHTOB JJIs PEIICHUs IPUKIIAAHBIX 3314 U3 Pa3IMYHbIX OTpaciel 3HaHUH U peabHON KU3HU
19 JleiictBuTenbHble yKcia. PannoHanbHble W HMppalMoHajdbHble uucia. Apudmernyeckue omnepanuu ¢ AeHCTBUTEIbHBIMU
' yuciaamu. [TpuGnmkéHHble BEIYUCIIEHUS, TPaBUIIa OKPYTIICHHS, IPUKHJIKA U OLIEHKA Pe3ysIbTaTa BEIYMCICHUN
13 Crenenb ¢ nensiM nokaszareneMm. CtanaapTHas ¢popMma 3anMcy JAeHCTBUTENBHOrO yKcia. VMcnoab3oBaHue moaxoasmen Gopmsl
' 3aMKuCH JEeHCTBUTENBHBIX YACEN JIJISl PEILIEHUS PAKTUYECKUX 3a/1a4 U MPEICTaBICHHSI TaHHbBIX
1.4  Apudmernueckuii KopeHb HaTypaJIbHOM cTernieHH. [{eficTBus ¢ apudMeTHueCKUMH KOPHSIMHU HAaTypalbHOW CTENIEHU
1.5 CunHyc, KOCHHYC M TaHT€HC YMCIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT'€HC YUCJIOBOI0 apryMeHTa
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 TosxecTBa M TOKIESCTBEHHBIC MPEOOPa30BaHUS
2.2  IlpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaxkeHU. OCHOBHBIE TPUTOHOMETpUUYECKHUE (DOPMYITBI
2.3 = YpaBHEHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo ] HHTEPBAJIOB
2.4 | Pemenue nenbix U IpoOHO-pAllMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5  Pemenne uppanroHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 = Pemenue TpUrOHOMETPUYECKUX YpaBHEHUN
57 [IpumeneHne ypaBHEHUWH M HEPABEHCTB K PEIICHUI0 MATeMaTHYECKHX 3aJad M 3a/1ad W3 pa3IUYHBIX O00JIacTeil HayKu |
' PEALHOM JKU3HU
3 OyHKIUH U rpaQuKu
3.1  ®ysknus, cnocods! 3aaanus GpyHkun. ['paduk dyakun. Bzaumuo oOpatHbie GyHKINH
3.2  OOmacte ompeneneHus: ¥ MHOXeCTBO 3HaueHuid ¢yHkimu. Hymu ¢yskmum. [IpomexyTkn 3HakomocTossHCTBa. UETHBIE U




He4ETHbIE QYHKIUH

3.3  CrenenHas pyHKIMS ¢ HaTypaJbHBIM U LIEJIbIM MOKa3ateneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-0i CTeNeHH

3.4  TpuroHoMmerpuyeckas OKpYKHOCTb, OTIPEICICHHE TPUTOHOMETPUYECKUX (PYHKIIHI YUCIOBOrO apryMeHTa

4 Hauvana MmaTemMaTH4eCcKOTro aHajn3a

4.1 HOCHCI{OB&TCJ’IBHOCTH, CITOCOOBI 3aJlaHus II0CIeA0BaTEIbHOCTE. MOHOTOHHBIC MOCIEA0BATEIILHOCTH

Apudmerndeckasi u TeoMeTpuueckas nporpeccuu. beckoneuno yObIBaroias reomerpuueckas nporpeccusi. Cymma 6€CKOHEUHO
4.2 = yObBaroleil reomeTpuueckoi mnporpeccuu. dopmyna CIOXKHBIX TMPOIEHTOB. lcmoib30BaHWE MPOTpPecCHH ISl PEHICHUS
peaJIbHBIX 3a/1a4 MPUKIIATHOTO XapakTepa

5 MHOXECTBA U JIOTUKA

51 MHoXecTBO, onepannu HaJa MHOXecTBamH. Jlmarpammbr Oinepa — Benna. IIlpuMeHeHHE TEOpPETHKO-MHOXKECTBEHHOTO
' anmapaTta Juis OMMCaHus peajbHbIX MIPOLECCOB U SBJICHUHN, PU PEIICHUH 3aja4d U3 APYTrUX YUYeOHbBIX IPEIMETOB

5.2 Onpez[eneHI/Ie, TCOpECMaA, CICACTBUC, JOKA3aTCIILCTBO

11 KUIACC
Kon IIpoBepsiemMblii 3JIeMeHT COAEPKAHMS
1 Hucna 1 BBIUKUCICHUS
1.1 HatypanbHble u nenslie uncna. [Ipu3Haku 1eIMMOCTH LETbIX YHCEN
1.2 CrteneHb ¢ palmoHaabHBIM MoKazaTesieM. CBOMCTBA CTENIEHU
1.3 Jlorapudwm uuncna. [lecaTudHbIe U HATYpAJIbHBIE JIOTapU(MBI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoGpazoBaHue BeIpaXKeHUH, COAEpkKAIIMX Jorapudmbl
2.2 [IpeoGpazoBaHue BeIpaxXeHUH, COACPKAIIMX CTENEHHU C PAllMOHAIILHBIM OKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenpHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
2.6 Cucrembl TMHEHHBIX YpaBHEHUH. Penenue npukiiagHbIX 3a4a4 ¢ IOMOIIbIO CUCTEMbI JUHEWHBIX YPAaBHEHUI




2.7

Cucremsl u COBOKYITHOCTH PallUOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTCM H HCPABCHCTB K PCHICHUIO MATCMATHYCCKHUX 3aJla4 M 3aJa4 U3 Pa3JIMIHBIX obOnacreit

28 HAYKH U PEabHOM )KU3HU
3 @OyHKIMH U TpapuKu

31 Oyukuus. [lepuonnueckue ¢yHkuuu. ITpoMexyTKM MOHOTOHHOCTHM (YyHKIMU. MakCUMyMbl M1 MHHMUMYMBI (DYHKIUH.
' HauGonpuiee u HanMeHblIee 3HaYEHUE (PYHKIIUU Ha IPOMEXKYTKE

3.2 Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U rpa@uKu

3.3 [lokazarenpHas u orapudmuueckast QyHKIMU, UX CBOMCTBA U rpapuKu

3.4 Wcnonp3oBanue rpapukoB GyHKUUN 1)1 pELICHUs] YPABHEHUI U TMHEHHBIX CUCTEM

35 Wcnonb3oBanue rpadukoB QYHKIMN JUIsl KCCIEI0BAaHUS IPOLECCOB U 3aBUCUMOCTEMN, KOTOPbIE BO3HUKAIOT MIPHU PEIICHUU
' 3a7a4 u3 APYrux yueOHbIX MPEIMETOB U PeaIbHON KU3HU
4 Havayia MaTemMaTH4ecKoro aHanusa

4.1 HenpepsiBHbIe hyHKIIMU. MeTO MHTEPBAJIOB /ISl PEIICHUS HEPaBEHCTB

4.2 [IpousBonnas pynkuuu. ['eoMmerprdeckuii 1 pU3NYECKUil CMBICT IPOU3BOTHOM

43 [IpousBonHble 31neMeHTapHbIX (QyHKIME. DOpMynbl HaXO0XKACHHUS MPOU3BOJHONM CYMMBbI, MPOU3BEIECHUS U YaCTHOTO
' byHKIMi

44 [IpumeHeHne MPOU3BOAHON K UCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH M dKCTpeMyMmbl. HaxoxneHue HanbombIero u
' HaMMEHBLIETO 3HaYeHUs! QYHKIUU Ha OTpE3Ke

45 [IpumeHeHne TpOU3BOIHOM AJI1 HAXOXKJIEHUSI HAMJTYYILIEero pelieHns B MPUKIAAHbIX 3aa4ax, sl ONpeesIeHUs CKOPOCTH
' nporecca, 3aaHHoro Gopmysoit uinu rpadpukom

4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HBIX

4.7 Nuterpan, ero reomerpudeckuii u puznueckuii cMbici. Berancnenue uaTerpana no ¢popmyne Herotona — Jleiibnuia




MPOBEPSIEMBIE HA ET'D IO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM IMPOT'PAMMBI CPETHET'O OBIIIEI'O OGPA3OBAHUA

Kon
NpoBepPSIEeMOro
TPeOOBaHUA

IIpoBepsieMble TPeGOBaHUS K MPeIMETHBIM pe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI
cpeHero o0uero 06pa3oBaHus

Brnagenne wmeTomamu J0Ka3aTeNbCTB, allOPUTMAMHU pEIIEHUs 3aJad; yMeHue ¢GOpMyIHpoBaTh U OIEPUPOBATH
MOHATHSAMM: OIpPEIEICHUEe, aKCHOMa, TEOpEMa, CIEICTBUE, CBOMCTBO, INPHU3HAK, JOKA3aTEIbCTBO, PABHOCWIbHBIC
(OpMYIHPOBKH; MPUMEHATh MX; YMEHHE (POpPMYJIMPOBaTh OOpAaTHOE M IMPOTHUBOIIOJIIONKHOE YTBEPKIACHHUE, MPUBOAUTH
MIPUMEPBI U KOHTPIPUMEPBIL, UCTIOIB30BaTh METOJ MAaTEMAaTUUECKOW MHAYKIUHU; IPOBOJUTH TOKa3aTEIbHbIE PACCYKICHUS
IIpU pELIEHUWU 3aJlay, OLEHHMBATh JIOTHYECKYIO IPABUIBHOCTb PAaCCYXXJICHUM; YMEHHUE ONEPUPOBATH MOHATHIMU:
MHOY€ECTBO, MOJIMHOYXECTBO, ONEPALMM HAJl MHOXKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar
JUISL OTIMCAHUS PeajbHBIX MPOILIECCOB U SIBJICHHUM W MPHU PEIICHUU 3a/1ay, B TOM YHCJE U3 JPYTHMX Y4eOHBIX MPEIMETOB;
yMEHHE ONepupoBaTh MOHATHUSAMU: rpad, CBSI3HBIM Tpad, nepeBo, UK, Ipad HA IMIOCKOCTH, YMEHHE 3aJaBaTh U
OMMCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIB30BATh rpadbl MPU PELUICHUH 334a4

YMeHue onepupoBaTh MOHATUSIMH: HATypajlbHOE YHCIO, LEJI0€ YHCIO, CTENeHb C IEeNbIM TOKa3aTeleM, KOPEHb
HATypaJIbHOU CTETICHH, CTENCHb C PAIIMOHATBHBIM TOKAa3aTeseM, CTENEHb C JCHCTBUTEIBHBIM TOKa3aTeeM, Jiorapudm
qrcia, CHHYC, KOCHHYC ¥ TaHT€HC MPOM3BOJIBHOTO YHCIIA, OCTATOK 10 MOAYIIO, PAllHOHAIBHOE YHCIIO, UPPAIIHOHATBHOE
YHCII0, MHOKECTBA HATYPaJIbHBIX, IIENIBIX, PAlMOHAIBHBIX, JCHCTBUTEIBHBIX UYMCEI; YMEHHUE HCIIOJIb30BaTh MPU3HAKH
JIEIIUMOCTH, HAUMEHBIITUI OOIIMI JeTUTeNlb U HauMEHbIllee 00Inee KpaTHoe, anropuTM EBKiMa mpu penieHuu 3ajad;
3HAKOMCTBO C PA3JIMYHBIMH TO3WUIIMOHHBIMA CHCTEMAMH CYHCICHUS;, YMEHHE BBIOJHITh BBIYUCICHUEC 3HAUCHUU H
npeoOpa3oBaHus BBIPAXKEHUH €O CTEMEeHSMH U jorapudmamu, npeoOpa3zoBaHus APOOHO-PAIIMOHATBHBIX BBIPAKEHUMH;
yMEHHE OINEepPUPOBATh MOHATUSIMHU: TOCIEAOBATEIBLHOCTD, apu(MeTHuecKkas MpOTrpeccusi, reoMeTpudecKas Mporpeccus,
0eCKOHEYHO YOBIBaIOIasi TeOMETPHUECKasi POTPECCHS; YMEHHE 33/1aBaTh MOCIEIOBATEIHLHOCTH, B TOM YHCIIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYIT; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO, CONMPSDKEHHBIE KOMIUICKCHBIC YHCIIA,
MOJYJTb U apTyMEHT KOMIUIEKCHOTO YHucIia, (opMa 3alricy KOMIUIEKCHBIX YUCeN (TeOMEeTpUUYEeCcKasi, TPUTOHOMETPHYIECKast
U anredpanyeckas); yMeTh MPOU3BOAUTH apu(MeTUYECKre NEHCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMU;, IPUBOAUTH PUMEPHI
WCIIOJIb30BAHMSI KOMILUICKCHBIX YHCEN, OINCPHUPOBATh IMOHATHUSAMHU: MaTpuma 2x2 u 3x3, onpeaeiuTellb MaTpPHIIH,
T€OMETPUYECKHUI CMBICT OIPEICITUTEINSI

YMeHue onepupoBaTh MOHATUSMU: pallMOHAIbHBIE, UPPALlMOHAIbHbIE, [TOKA3aTelbHbIe, CTEIICHHbIE, JOTapu(PMUIECKHE,
TPUTOHOMETPUYECKUE YPAaBHEHMS W HEPABEHCTBA, HX CHUCTEMBl; yYMEHHUE OIEPUPOBATH IOHATHAMU: TOXKIECTBO,
TOXKJECTBEHHOE MpeoOpa3oBaHKe, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YPaBHEHUH M HEPAaBEHCTB, PABHOCUIBHOCTD
YpaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIIaTh YPAaBHEHUs, HEPABEHCTBA M CUCTEMBbl C MOMOIIBIO PA3IUYHBIX




HpI/IéMOB; peuiaTb YpaBHCHUA, HCPABCHCTBA U CUCTCMBI C IIApaMCTPOM; IIPUMCHATH YPABHCHUSA, HCPABCHCTBA, UX CUCTCMbI
AJI PCHICHUA MAaTCMAaTHYCCKUX 3a1a4 U 3a1a4 U3 Pa3JIMYHbIX obOnacrei HAaYKH U peaﬂBHOﬁ KHU3HHU

YMenue onepupoBaTh MOHATUAMU: QYHKINS, YETHOCTh QYHKIUHU, IEPUOTUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (QYHKIIUH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIMHM, HauOosblllee U HaWMMEHbIlee 3HA4eHUs] (YHKIUU Ha MPOMEXKYTKE,
HenpepbIBHAs (YHKIUS, aCUMITOTHI Tpaduka (pyHKIMH, TIEpBasi U BTOpas NPOM3BOJAHAS (YHKIUHU, FTEOMETPUUECKUN U
(bu3nuecKuii CMBICIT TTPOU3BOIHOM, MEpPBOOOpPa3HAasi, ONMpeneaEHHbI WHTErpail; YMEHHE HaXOAUTh aCUMIITOTHI Tpaduka
(GYHKIIMY; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBbI, MPOU3BEICHUS, YACTHOTO M KOMMO3UIMU (YHKIUN, HAXOAUTH
YpaBHEHHE KacaTelbHOW K rpaduky (yHKUMH; YMEHHUE HAxXOJIUTh IMPOU3BOAHBIEC 3IEMEHTAPHBIX (DYHKIMI; yMeHHE
MCIIOJIb30BAaTh NMPOU3BOAHYIO JUIS MCCIIEOBaHUS (YHKUUH, HAXOAUTh HauOOJIbIINE U HAMMEHBIINE 3HAUYCHUS (DYHKIIMIA;
CTPOUTH I'pa)iKu MHOTOUWICHOB C UCIOJIB30BAHUEM amrapaTa MaTeMaTUYECKOTO aHaIn3a; MPUMEHSATh MPOU3BOIHYIO IS
HAXOXICHHS HAWJIYYIIer0 PElIeHUus B MPUKIAIHBIX, B TOM YHCJE COIMAIbHO-d)KOHOMHUYECKHX M (DU3MYECKUX 3aja4ax;
HaXOJUTh IUIOUIAAN U 00BbEMBI (PUTYp € MTOMOILBIO UHTETpalia; MPUBOAUTH IPUMEPHl MATEMATUYECKOTO MOACIUPOBAHMUS C
nomolIsio quddepeHnanbHbIX YpaBHEHUN

YMeHnue onepupoBaTh NOHATUAMU: TpaduK PyHKIUHU, oOpaTHAss QYyHKUUSA, KOMIO3ULUA (QYHKUUH, JTUHEWHAs (yHKIUS,
KBaJpaTu4yHass (QYHKUMA, palMoHalbHAs (YHKIMS, CTEeNeHHass (YHKIMS, TPUTOHOMETpUYEeCKHe (PYHKLIUHU, OOpaTHBIC
TPUTOHOMETpPUYECKHE (YHKIMH, MTOKa3aTesbHas U Jiorapudmuyeckas (pyHKIUU; YMEHHUE CTPOUTH I'pauKU M3y4EHHBIX
(GyHKUUH, BBINOIHATH IpeoOpa3oBaHus TpadUKOB (PYHKIMM, HCIONB30BaTh TpadUKH A H3YYEHHs] MPOIECCOB H
3aBUCUMOCTEHN, IPU pEUICHUH 3a7a4d U3 APYTUX YYEOHbIX MPEIMETOB U 334 U3 PEAJbHOM JKU3HU; BbIpaxaTh (OpMyJIaMU
3aBHCHMOCTH MEX]y BETMUMHAMU; HCIIOJIb30BATh CBOMCTBA U TpapUKu QYHKIUN AJIs peLICHUs] ypaBHEHUI, HEPAaBEHCTB U
3a1a4 ¢ mapaMeTpaMu; M300pa)kaThb Ha KOOPAMHATHOW TUIOCKOCTH MHOXKECTBA PEIIEHUIN ypaBHEHUH, HEPAaBEHCTB U HX
CUCTEM

VYMeHue pemiath TEKCTOBBIE 3a/la4M PA3HBIX TUIOB (B TOM YHCII€ Ha MPOLEHTHI, JOJIM M YacTH, Ha JBWXKEHHE, paboTy,
CTOMMOCTh TOBapOB M YCIyT, HAJIOTH, 33J]Ja4l U3 00JIaCTH YIpaBJIEHUs JIMYHBIMUA U CEMEHHBIMU (PMHAHCAMM); COCTABIIATh
BBIPA)KCHUS, YPAaBHEHMs, HEPABCHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJaud, HMCCIENOBATH IIOJIYYEHHOE PELICHHE U
OLIEHUBATh MPABIONOJOOHOCTh PE3YNbTAaTOB;, YMEHHE MOJEIMPOBATh pEallbHble CUTYallud Ha S3bIKE MaTEeMAaTUKH;
COCTaBJISITh BBIPAXKEHUs, YPAaBHECHMS, HEPABEHCTBA M HX CUCTEMBI II0 YCJIOBHMIO 33Ja4M, HMCCJIENOBATH IOCTPOCHHBIE
MOJIETU C MCTIOJIh30BAaHUEM almnapara ainreopbl, HHTEpIPETUPOBATh MOTYyUYEHHBIN pe3ynbTart

YMeHue onepupoBaTh MOHATUSMU: cpefiHee apupMeTnyecKkoe, MearaHa, Haubosbllee 1 HauMEeHbIIIee 3HaUeHUs, pa3Max,
JUCTepcus, CTaHAAPTHOE OTKIOHEHHE YHCJIOBOIO Habopa; yMeHHe W3BJEKaTh, WHTEPIPETHUPOBATH HH(MOPMAIHIO,
MPEICTaBICHHYI0 B TaONMUIaX, Ha AMarpaMMax, rpadukax, OTPakalollyl0 CBONCTBAa peabHBIX MPOILIECCOB U SBIICHUI;
MPEACTAaBIATh MH(POPMALIMIO C MOMOUIBIO TAOJUIl U JAMArpaMM; HCCIEI0BaTh CTATHCTUYECKHE JaHHbBIE, B TOM YHUCIIE C
MpUMEHEHHEM TIpauuecKuX METOJOB W 3JEKTPOHHBIX CPENICTB; IpadUyecKy MCClIe0BaTh COBMECTHbIE HAOIO/IEHUS C
ITOMOILBIO JUArpaMM PACCEUBAHUsI U INHEWHOU pEerpeccuun




YMeHue onepupoBaTh NOHATUSAMU: CIIy4alHBIM ONBIT U CIIy4ailHOE COOBITHE, BEPOATHOCTD CIy4alHOrO COOBITUS; YMEHHE
BBIYUCIIATE BEPOSITHOCTh C HCIOJIB30BAaHMEM TIpapHUuecKuX METOJ0B; HMPUMEHATh (HOPMYJIbI CIOXKEHUS U YMHOKEHUS
BEpOSITHOCTEH, (POpMYJTy MOJIHOM BEPOSATHOCTH, (hopmyny bepHymin, koMOMHaTOpHBIE (AKTHI U (HOPMYJIBI; OLIEHUBAThH
BEPOSITHOCTH pEaIbHBIX COOBITHI; yMEHHME OIepupoBaTh NOHATUSAMU: ClydyailHas BeJIMYMHA, paclpeaeeHue
BEPOSITHOCTEH, MaTeMaTHYECKOe OXHJAHUE, TUCHEPCUs] U CTAHJAPTHOE OTKIOHEHHE CIy4yailHOM BeNUYUHBI, (YHKIUH
pacnpenencHys U INIOTHOCTH PAaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOIO PACIpEAEICHH; YMEHUE UCIOIb30BaTh
CBOICTBA M3YYEHHBIX PACIPEACICHUMN JUIsl pEeIeHUs 3a/lay; 3HAKOMCTBO C MOHSATUSMHU: 3aKOH OOJBIIMX YUCEN, METOIbI
BBIOOPOUYHBIX HCCIIEOBAHUN; yYMEHHE HPHUBOJUTH HPHUMEPHI NMPOSBIECHUS 3aKOHA OOJIBLIMX YHUCEN B IMPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEpUPOBaTh MOHATHUSMU: COYETAHUE, NEPEeCTaHOBKA, YMCIIO COYETAaHHWM, 4YHCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMeHUE NPUMEHATh KOMOMHATOpPHBbIE (AKThl U PACCYXKACHMS U PEIICHUs 3a]ady;
OLIEHUBATh BEPOSITHOCTH PEAJbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U MHTEPIPETUPOBATH MOJYUEHHBIN
pe3yJbTar
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YMeHne onepupoBaTh MOHATUAMH: TOYKA, MpsiMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUYMHA yTia, MJIOCKUN
yroj, ABYTPAHHBIA Yroj, TPEXTPaHHBIN yroj, CKpPELIMBAIOLIUECS MpsIMble, MNapaJlICIbHOCTh U TMEPIEHIUKYISIPHOCTh
NPSIMBIX U IJIOCKOCTEH, Yroja MeXAy MPsMBIMH, YroJl MEXAY MNPSAMON U IJIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH,
paccTossHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSHHUE MEXIY MPSIMBIMHM, PAaCCTOSTHUE MEXAY IUIOCKOCTSIMH; yMEHHUE
WCIIOJIb30BaTh NIPU PEIICHUU 3a/1ay W3y4eHHbIC (aKThl U TEOPEMBbI IJIAHUMETPUU; YMEHHUE OLICHUBATh pa3MePbl 0OHEKTOB
OKPY’KaIOIIEro MHPA; CTPOUTh MATEMATHUYECKUE MOJIETU C MOMOILIBI0 F€OMETPUYECKUX IMOHATUM M BEJIWYUH, pElIaTh
CBSI3aHHbIE C HUMH MPAKTUYECKUE 3a/1a4l

YMeHue omnepupoBaTh MOHIATUSIMH: IUIOMAAL (QUTYPHI, 00bEM (DUTYpHI, MHOTOTPAHHUK, MPABWIBHBIA MHOTOTPAHHUK,
CCUYCHHE MHOTOTpaHHMKa, KyO, HapajuleNienuIie]l, nmpu3Ma, nupamuaa, (Gurypa u MOBEPXHOCTh BpAIICHUS, IWIHHID,
KOHYyC, map, cdepa, miomanas chepsl, MIOMaab MOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCa, IMUIUHApPA, 00bEM KyOa,
MPSIMOYTOJILHOTO TapalijiesienuIieia, TUPaMH/Ibl, TPU3MBI, IMJIUHAPA, KOHYCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUCHHUS
KOHYyCa W IWIMHIpPA, NMapajuleIbHbIe OCH WM OCHOBAaHUIO, CEUCHHUE MIapa, TNIOCKOCTh, Kacaromasics cepbl, MUITUHIpPa,
KOHYCa; YMEHHE CTPOUTHh CCUCHUE MHOTOIPAHHHKA, N300pakaTh MHOTOTPAaHHUKH, (DUTYPHI U TIOBEPXHOCTH BPAIICHUS, X
CEYCHHUS, B TOM YHCIE C TIOMOIIBIO DJIEKTPOHHBIX CPEJCTB; YMEHHE NPUMEHATH CBOWCTBAa T'€OMETPUYECKUX (QUryp,
CaMOCTOSITEIBHO (POPMYIIUPOBATH OMPEICICHHS] W3ydaeMbIX (DUTYp, BBIIBUTaTh THUIIOTE3bl O CBOMCTBAaX W IMPU3HAKAX
TCOMETPUYECKUX (UTyp, OOOCHOBBIBATH WIJIM OIPOBEPraTh HX; YMEHHUE IMPOBOJUTH KiIacCHPUKAIUIO (GUTYp TI0
Pa3ITUYHBIM TIPU3HAKAM, BBITIOTHSATH HEOOXOIUMBIE IOTIOTHUTEIBHBIE TTIOCTPOCHHUS

YMeHue oneprupoBaTh MOHATHAMU: JIBUKEHHE B MPOCTPAHCTBE, MapajuIeNIbHbINA IIEPEHOC, CHMMETPHUs Ha TJIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue MOA00US, MOAOOHBIE (UTYPHI; YMEHHE PAclO3HAaBaTh PaBHBIE M MOJOOHBIC
¢burypsl, B TOM 4Hcie B MPHUPOJIE, HCKYCCTBE, apXUTEKTYpPE; UCIOIb30BaTh T€OMETPUUECKHE OTHOIICHUS MPU PEIICHUH
3a/la4y; HAXOJUTh F'€OMETPUYECKUE BEJIMYUHBI (AJIMHA, YTOJl, IO b, 00bEM) P PEIICHUH 3a/1ay U3 JAPYTUX Y4eOHbIX
MPEeIMETOB U M3 pealbHOW >KHU3HHM; YMEHHE BBIUMCISATh F€OMETPUUYECKHE BEJIWYHMHBI (UIMHA, YTrOJ, IUIOUIaib, 00BEM,




IUIONIA/Ib TIOBEPXHOCTH), UCIOJIb3Ysl M3y4eHHBbIE (JOPMYIIBI U METOJIbI, B TOM YHMCIIE: IUIOLIAAb MMOBEPXHOCTH MUPAMUJIBbI,
NpU3MbI, KOHYCa, IMIMHAPA, TUIOMAas chepbl; 00bEM KyOa, MPSMOYTOJIbHOIO MapajuleNienunena, TUpaMubl, TPU3MBI,
HWINHAPA, KOHYCA, I1apa; YMEHHE HaXOIUTh OTHOLIEHUE 00BEMOB MOJOOHBIX (hUTYp

YMeHue onepupoBaTh MOHATHSAMU: MPSMOYTOJIbHAS CHCTEMa KOOPAHMHAT, BEKTOpP, KOOPAMWHATHI TOYKU, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BE/ICHNE BEKTOPA HAa YHCIIO, Pa3I0KEHHE BEKTOpa Mo 0as3ucy, CKaJsipHOE MIPOU3BEICHHE,
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BCKTOPHOC IIPOU3BCIACHUC, yI'OJI MCXKIY BCKTOpAMH, YMCHHUC HCIIOJIbB30BATH BCKTOPHLIﬁ nu KOOpI{I/IHaTHHﬁ MCTOA IJIA
PCUHICHHUA I'COMCTPHUUCCKUX 3a1d4 U 3ala4 APYIrux y‘le6HBIX IpcaMcEcTOB
3 YMeHue BBI6I/IpaTB NOAXOMAIIMN METOH IS peUICHUA 3aaadd; IMOHMMAHHC 3HAYMMOCTH MATCMATHKHW B HU3YUYCHUU
1

IOPUPOJHBIX M OOLIECTBEHHBIX IPOLIECCOB U SIBJICHUI; YMEHHME pacro3HaBaTh MPOSIBICHHE 3aKOHOB MaTEMaTHKH B
HCKYCCTBE, YMEHUE IPUBOJANTH IPUMEPHI MATEMATHYECKUX OTKPBITUA POCCUMCKOW U MUPOBOM MaTeMAaTHYECKON HAyKH




IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA EI'D IIO MATEMATHUKE

IIpoBepsieMbIid 3JIEMEHT COIEPKAHUA

Koxn
1 Hucna v BBIYUCICHUS
1.1 Hatypanbsubie u nenslie uncina. [Ipu3Haku 1eTUMOCTH LETBIX YHCEI
1.2 Panmonansueie yncia. OOBIKHOBEHHBIE U IECSITUYHBIEC TPOOH, TPOLIEHTHI, 0ECKOHEUHBIE IEPUOIUUECKUE APOOH
1.3 Apudmerndeckuii KOpeHb HaTypalibHOM cTeneHu. JleiicTBus ¢ apupMETHUECKUMHU KOPHSAMU HaTypajibHON CTEIIEHU
1.4 Crenensb ¢ 11es1bIM 1okazareneM. CTeneHb ¢ palloHaIbHBIM NoKa3aTeneM. CBoMCTBa CTeNeHU
1.5 Cunyc, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC YMCIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTHIHBIC U HATYpaIbHBIC TOTApUPMBI
17 JleiictBuTenbHbIe yncia. ApudpMeTnyecKkrue omnepaluu ¢ JAeUCTBUTENbHBIMU yuciaamu. [IpuOnmkE€HHbIE BBIYMCICHMS, MpaBUiIa
' OKpYTJICHHS, PUKHU]IKA U OLEHKA Pe3yIbTaTa BEIYUCICHUI
1.8 [IpeoGpazoBaHue BeIpaKeHUI
1.9 KomrnekcHbie yncna
2 VpaBHEHUsI U HEPaBEHCTBA
2.1 [enpie u 1poOHO-palMOHANBHBIEC YPAaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHHS
2.4 [Toka3zaTesbHbIC U JIOTAPUPMUICCKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paliMOHANTbHBIE HEPABEHCTBA
2.6 WppanronanbHble HEPABEHCTBA

2.7 [TokazarenpHble U JorapupMUUIEcKe HEPAaBEHCTBA




2.8

TpI/IFOHOMCTpI/I‘IeCKI/IC HCPABCHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHMI U HEPAaBEHCTB
2.10  VYpaBHeHwus, HEpaBEHCTBA U CHCTEMBI C TAPAMETPAMHU
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IHOACHUTEJIBHAS 3AIINCKA

I'eomerpust sBisieTcs OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEAHEro ooOmero oOpa3oBaHUs, TaK Kak o00ecleyuBaeT
BO3MOKHOCTh HW3YY€HHUS AMCUUIUIMH €CTECTBEHHO-HAYYHOW HAMpPaBICHHOCTH W MPEIMETOB T'yMaHHUTapHOTO mHKiIA. [locKombKy
JOrHYecKoe MBIIUICHHE, (hopMUpyeMoe pu U3yd9eHUH 00YJalONMMHCS MOHITUHHBIX OCHOB T€OMETPHUH, TIPH JOKA3aTEILCTBE TEOPEM
¥ TOCTPOCHUH IEMOYKH JIOTHYECKHX YTBEPXKACHUH TpPH PEINICHHH TEOMETPHUYECKUX 3a7ad, YMEHHE BBIABUTATh W OMPOBEPraTh
TUIIOTE3bI HETIOCPEACTBEHHO MCIIONB3YIOTCS TIPU PEIICHUH 337a4 €CTECTBEHHO-HAYYHOTO [TUKIIA, B YaCTHOCTH (PU3MUYECKHX 3a/1aY.

Llens ocBoeHmst mporpammbl ydueOHOro Kypca «l'eomerpusi» Ha yYriayOJIEHHOM YpOBHE — pa3BUTHE WHAMBHIYAITbHBIX
CIIOCOOHOCTEH 00yJaromuXcsl Py U3YYSHUH T€OMETPHH 4depe3 oOecrieyeHrne BO3MOKHOCTH MPUOOPETEHHs U UCIOIb30BaHUs Oolee
rTyOOKUX TEOMETPUYECKUX 3HAHWN W NEHCTBUH, cenu()UIHBIX T€OMETPUH, U HEOOXOIUMBIX JJISI YCHEIIHOTO MPO(ECCHOHAIBHOTO
00pa3oBaHusl, CBI3aHHOTO C HCIIOJIB30BAHUEM MAaTEeMAaTHKH.

[IpropuTeTHHIMU 3aadyaMU Kypca T€OMETPHH Ha YIIIyOJEHHOM ypOBHE, PACIIUPSIONIMMHU M YCHIMBAIOIIUMH Kypc 0a30BOTO
YPOBHSI, SIBIISTFOTCSL:

pacimupeHne IpeICTaBICHUsI O TEOMETPHUU KaK YaCTH MUPOBOW KYJIbTYPHI U (POPMUPOBAHNE OCO3HAHHS B3aUMOCBSI3U T€OMETPHH
C OKPYXXaIOIIMM MUPOM;

(dbopMupoBaHNE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BKHEHIIMX MAaTEMAaTHYECKUX MOJEINSX, MO3BOJISIONINX
OIMCHIBATh U M3y4yaTh Pa3HbIC SBJICHHS OKPY>KAIOLIEro MUPA, 3HAHWE MOHATHIHOTO anmnapara no pasneny «CrepeomMeTpus» ydeOHOro
Kypca TeOMETpHH;

(dbopmMupoBaHHE YMEHUS BJIa/Ie€Th OCHOBHBIMU MOHSATUSIMH O MPOCTPAHCTBEHHBIX (PUTypax U UX OCHOBHBIMU CBOMCTBaMHM, 3HAHHUE
TeopeM, GopMyr U yMEeHHE X MPUMEHSITh, YMEHHS JOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CITOCOOBI pEIICHHUS 3a/1a9;

dbopmMupoBaHHE YMEHHS paclo3HaBaTh Ha 4YepTEeXkaxX, MOJCIAX M B pPEaJbHOM MHpPE MHOTOTPDAaHHUKM M Tejla BpalleHHs,
KOHCTPYHPOBATh TEOMETPUICCKIE MOJICIIH;

dbopmMupoBaHHE TMOHUMAHHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO IOCTPOEHUS MaTeMaTU4YeCKHX TEOpHi, QopMHupoBaHUe
MOHUMAaHUS POJIM AKCUOMATUKHU TIPY TIPOBEACHUN PACCYKICHHIA;



dbopMupoBaHHe yMEHHS BIaJeTh METOJAMHU JOKAa3aTEeNbCTB M aJTOPUTMOB DEIIEHUS, YMEHHS HUX IMPUMEHSTh, MPOBOJIUTH
J0Ka3aTeJIbHbIE PACCYXKICHHS B XOJA€ PEIICHUS CTEPEOMETPUYECKUX 3ajad W 3aJad C MPAKTUYECKUM COJACp)KaHueM, (GOpMUpPOBAHHE
MpEICTaBICHUS O HEOOXOJUMOCTH JI0OKA3aTeNbCTB MPH OOOCHOBAHMM MAaTEMAaTHUYECKUX YTBEPKIECHUNW W POJIM aKCUOMATHKU B
MPOBEACHNUN ACTYKTUBHBIX PaCCYKICHUM;

pa3BUTHE ¥ COBEPUICHCTBOBAaHME WHTEIUICKTYaIbHBIX UM TBOPUYECKHUX CIIOCOOHOCTEH oOOydaromuxcsi, MO3HaBaTeIbHOU
aKTUBHOCTH, HUCCIIEIOBATEILCKUX YMEHHA, KDUTHYHOCTH MBITIICHHSI, UHTEpeca K H3y4EHHIO T€OMETPHH;

dbopmupoBanue GyHKIIMOHATHHONW TPAMOTHOCTH, PETICBAHTHOM T€OMETPHUH: YMEHHS Paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX KXKU3HECHHBIX CHUTYAIMsIX W TPU H3YyYCHHH APYTUX Y4YEOHBIX MPEIMETOB,
MPOSIBIICHUS 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, MOJENUPOBAHMS pEANbHBIX CUTYyallMi, HCCIEJAOBAaHUSA MOCTPOCHHBIX MOJENEH,
WHTEPIPETAINH ITOJTYICHHBIX PE3yIbTAaTOB.

OCHOBHBIMHU COJIEpKaTEIbHBIMU JIMHUAMU yueOHoro Kypca «I'eomerpusi» B 10—11 knaccax sBnstoTcs: «lIpsimMble U TNIOCKOCTH B
MPOCTPaHCTBe», « MHOTOTpaHHUKNY, «Tena BpameHus», « BeKTopbl 1 KOOPAMHATHI B TPOCTPAHCTBEY, «/[BUKEHHS B TPOCTPAHCTBEY.

Cpopmynupoannoe Bo PI'OC COO TtpeboBaHME «yMETh ONEPUPOBATH MOHATUSAMUY», PEIEBAHTHBIMU TE€OMETPUU Ha
yray0onéHHoM ypoBHe oO0yueHust B 10—11 kimaccax, OTHOCUTCS KO BCEM COJIEpPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a popMupoBaHue
JIOTHYECKUX YMEHUH pacIpenesieTcss He TOJIBKO Mo COAepKaTeIbHBIM JJHHHASM, HO M TI0 TogaM oOydeHus. Comepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ylibTaTaM ocBoeHuss DenepanbHOi pabodeil mporpaMmbl, pacrpeAeEHHBIM M0 ToAaM O0yUeHUs,
CTPYKTYPHPOBAHO TakuM O0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHHIMIIMATBHBEIM BOIMpocaM oOydaromecss oOpamiaiich
HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHU30BaTh OBJAJCHWE TEOMETPUUECKUMHU IMOHSATUSAMU M HaBBIKAMHM TIOCJIEIOBATEIbHO MU
MOCTYIMATENbHO, C COOJIIOJICHUEM NPUHIIMIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATH B OOIIYIO CHCTEMY T€OMETPHYECKUX
MPEICTaBICHUI 00yJaromuXCsl, pacupss U yriryossis e€, o0pa3ys MpoYHbIE MHOKECTBEHHBIE CBA3H.

[lepexon kK M3y4eHUIO TEOMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISET:

co3iath yclnoBus s AuddepeHnranui 00ydeHus, MOCTPOSHUS UHINBHUIYAIbHBIX 00pa30BaTeIbHBIX MPOTPaMM, 00ECTICUUTh
yrayOI€HHOE N3yYeHHEe TEOMETPHH KaK COCTABIIAIONIEH yaeOHOro mpenMeTa «MareMaTukay,

MOATOTOBUTh O0YYAIONUXCS K MPOJOJKEHUIO M3Y4YEHHUs MaTEeMaTHUKU ¢ y4€ToM BbiOOpa Oymymiedt mpodeccun, obecrieunBas
MPEEMCTBEHHOCTh MKy OOIIMM U TPOPECCHOHAIBHBIM 00pa30BaHUEM.

Ha u3yuyenne yuebHoro kypca «I'eomerpusi» Ha yriayonéHHoM ypoBHe oTBoauTcs 204 daca: B 10 xiacce — 102 yaca (3 yaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B Heemio).



COJAEP)KXAHUE OBYYEHUSA
10 KITIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE MOHATHS CTEpeoMeTpuu. Touka, mpsMas, IIOCKOCTh, IPOCTpaHCTBO. [loHATHE 00 akCHMOMATHYECKOM IOCTPOEHUU
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEIACTBUS U3 HUX.

B3anMHOE pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NTApaJUIeNIbHbIE U CKpelnuBaromuecs npsamele. [Ipusnaku
CKpelIMBaronmMxcs: npsmeixX. [lapamienbHOCTh MPSMBIX U IJIOCKOCTEW B IMPOCTPAHCTBE: MapajlielibHbIE NPsIMbIE B IPOCTPAHCTBE,
MIapaJUICIBHOCTh TPEX MPSAMBIX, IAPAUICIBHOCTh NPSAMOM M IUIOCKOCTH. [lapamnenpHoe M IEHTpaJbHOE IIPOCKTUPOBAHUE,
nzoopaxxenue ¢uryp. OCHOBHBIE CBOICTBA MapalljIeIbHOTO MPOEKTUpOBaHUs. M300paxkenue Guryp B nmapamuiedbHON MPOEKIUU. Y TIIbI
C COHAINPABJIICHHBIMU CTOPOHAMH, YTOJI MEXIY IPSIMBIMU B IIPOCTpaHCTBE. llapayieIbHOCTD TUIOCKOCTEN: MapaJlIeabHbIE MIIIOCKOCTH,
CBOICTBa mMapajiedbHBIX IUIOcKOcTell. [IpocTteifiine mpocTpaHcTBeHHBbIE (UTYPhl Ha TUIOCKOCTH: TETpadp, MNapauleNenure],
MOCTPOEHUE CEYEHU.

[leprieHIUKYIAPHOCTE NPSAMOM W IUIOCKOCTH: TEPIECHIMUKYJSPHBIE IpPSMBIE B IPOCTPAHCTBE, IPSAMBIC IapauIeNbHBIC U
MEPIEHIUKYISPHBIE K IJIOCKOCTH, MPU3HAK NEPHEHAUKYISPHOCTH MPSIMOM M IUIOCKOCTH, T€OpeMa O MPAMOW NEPHEHIUKYISPHOU
IJIOCKOCTH. OpTOroHajIbHOE MPOEKTUPOBaHUE. llepnenaAuKynsap U HAKIOHHBIE: PACCTOSHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM /10 TIJIOCKOCTHU, MPOEKIUsT (PUTYyphl Ha IIOCKOCTh. [lepneHauKyIsspHOCTh IUIOCKOCTEH: MPHU3HAK MEePIeHIUKYISIPHOCTH JABYX
miockoctei. Teopema o TpEX NepneHIUKyIsIpax.

Yriael B OpPOCTPAHCTBE: Yroa MEXAY MNPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIA yIOJ, JIMHEWHBIM YroJl JABYTPAaHHOIO YrIJa.
TpéxrpanHelii 1 MHOrorpaHssle yribl. CBONCTBAa IUIOCKMX YIJIOB MHOIOTpaHHOTO yrjia. CBOMCTBA IUIOCKMX M JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CUHYCOB U1l TPEXTPAHHOTO yIJia.

MHoOrorpaHHuKHU

Buapsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. I[Ipuama: N-yrojapHas mpu3Ma, NMpsiMasi U HaKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAsT TIOBEPXHOCTh Npu3Mbl. llapamnmenenumnen, npsMOYroJIbHBIM Iapajulesienunes M ero cBoicrBa. Kparwaiimume nytu Ha
MOBEPXHOCTH MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas Teopema Iludaropa. Ilupammpma: Nn-yrompHas nupamuja,
npaBWibHAs U yceu€HHas nupamuibl. CBolicTBa pédep M OOKOBBIX IpaHel MpaBuiIbHOW NUpaMujbl. [IpaBuiibHBIE MHOTOTPaHHHUKU:
NpaBUIbHAS MIPU3Ma U MPaBWIbHAS NMUPAMHJIA, IPABUIbHAS TPEYTrObHASA MUpaMUIa U IPaBUIbHBINA TeTpasap, KyO. IIpencrasienue o
MIPaBUJIBHBIX MHOTOT'PAHHUKAX: OKTadpP, TOACKASIP U UKOCAAP.



Brluncrienue 3eMeHTOB MHOTOTPaHHHUKOB: pE€0pa, quaroHanu, yribl. [lnomanas 60KOBOM MOBEPXHOCTH M MOJTHONW MOBEPXHOCTU
NpsIMOM TPHU3MBI, TUIONIA/b OCHOBAaHUM, Teopema O OOKOBOW MOBEPXHOCTU NpAMON mpu3mbl. [lnomans OOKOBON MOBEPXHOCTH U
ITOBEPXHOCTH MPABWIBHOW MUPAMU/IBI, TEOPEMA O IJIOIIAIN YCEUYEHHON TUPAMUIBI.

CuMMeTpuss B MPOCTPAHCTBE. OJEMEHThl CHUMMETPUM MPABUIBHBIX MHOTOIpaHHUKOB. CHMMETpHUs B IPaBUIBHOM
MHOT'OTpaHHUKE: CUMMETPUS MapajuIeICIUIe a, CAMMETPHS IPABUIBHBIX IIPU3M, CAMMETPUS IPABUJIBHON MTUPAMHU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBON BEKTOP, IJMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI KOJUIMHEAPHBIE, COHANPABICHHBIE U
IIPOTUBOIIOJIOKHO HANPAaBIEHHBbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOpaMU: CII0KEHHE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ucio. CBOICTBA CI0KEHHUS BEKTOPOB. CBOICTBa YMHOXXEHUsSI BEKTOpa Ha YHUCIIO.
[TonsTne KOMIUIaHapHBIE BEKTOPHI. 1I[pu3HaK KoMImaHapHOCTH TpEX BEKTOpOB. IIpaBuiio napamnenenunena. Teopema o pasnokeHUH
BEKTOpA MO TPEM HEKOMIUIaHapHbIM BeKTopaM. [IpsmoyronpHas cucteMa KoopAuHAT B npocTtpaHcTBe. KoopaunaTtel Bektopa. CBs3b
MeX1y KOOpJMHATaMH BEKTOpa U KOOpJAUHATAMH TOYEK. YTOJI MEXAy BekTopaMu. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.

11 KIIACC

Tena Bpamenus

[TonsTHA: UIMHIPUYECKas: IOBEPXHOCTh, KOHUYECKAsi MMOBEPXHOCTh, cpepruyeckas MOBEPXHOCTh, 00pa3yoIIue MOBEPXHOCTEM.
Tena BpamieHus: UUIUHAP, KOHYC, YCEUEHHBIM KOHYC, chepa, map. Bzaumuoe pacnonoxeHue chepbl U TIOCKOCTH, KacaTelbHAs
IJIOCKOCTBH K cepe. M300paxeHue Ten BpallleHus Ha IOCKoCTH. Pa3BépTka nuuinmHapa u konyca. Cummerpus chepsl U mapa.

O6béM. OcHOBHBIE CBOIICTBa 00BbEMOB Tenl. TeopeMa 06 00bEMe MPSAMOYTOJILHOTO TapajuieNienumnea u cueAcTBus u3 He€. O0bEM
NPSIMOM M HAKJIOHHOW MPU3MbI, HIWIMHAPA, MUPaMUbl U KoHyca. O0BEM 11apa U apoBOro CErMeHTa.

KoMOunamuu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BriMcaHHas B MWJIMHAD, OMMCaHHas okojo muiuHapa. [lepeceuenue
cdepsl U 1apa ¢ mIockocThio. Kacanue mapa u cepsl m1ocKocTho. [loHsTHE MHOTOTrpaHHUKA, OMKMCAHHOTO OKOJIO cepshl, cdepsl,
BIHCAHHON B MHOTOTPaHHUK WJIM TEJIO BPAILICHHUS.

[Inomaas MOBEpXHOCTH LMIMHApPA, KOHYca, muomanb chepsl u e€ yacteil. [logobue B mpoctpanctBe. OTHOLIEHUE 00BEMOB,
IJI0Ima el moBepxHocTel momooHbIX huryp. [IpeodpazoBanue moaooms, roMmoTeTHs. PeleHre 3a1a4q Ha MII0OCKOCTH C UCITOJIb30BaHHEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedeHnii MHOTOTPaHHUKOB M TEJl BPALLEHUS: CEUEHUS LIMIMHAPA (MapajyieNbHO U NEPIEHIUKYIISIPHO OCH), CEUEHUS
KOHyca (MapajielbHble OCHOBAHHUIO U MPOXOJSIINE Yepe3 BEPIINHY), CEUEHHUs 1Iapa, METOAbl MOCTPOEHUSI CEYEHHI: METOJI CJIE/I0B,
METOJl BHYTPEHHETO NPOEKTUPOBAHHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH.



BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexkTopsl B npoctpancTBe. Onepanuu Haj BeKTopamu. BekTopHOEe yMHOXKeHHE BEKTOpOB. CBOMCTBA BEKTOPHOTO YMHOKEHHUSI.
[IpsimoyronpHas cucremMa KoopauHaT B mnpocTpaHcTBe. KoopaunaTsl BekTopa. Pasnmoskenue Bekropa mo 6asucy. Koopaunartho-
BEKTOPHBIA METO/I IIPH PELIEHUH T€OMETPUUYECKUX 3aau.

J/IBH:KeHUs B IPOCTPAHCTBE

JIBumxenus: npoctpaHcTBa. OtoOpakeHus. JBrkeHus U paBeHCTBO ¢uryp. OOuime cBolcTBa ABMKEHHM. Buabl IBHKEHUI:
napajuielbHbIil MepeHoc, IeHTpallbHasi CUMMETPHs, 3epKajbHasi CUMMETpPHsI, TOBOPOT BOKpPYT mpsimoi. IIpeoOpa3oBanus momodus.
[Ipsimast u chepa Ditnepa.



IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHSI YYEBHOI'O KYPCA «I'EOMETPHUS» (YIJIYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJHET'O OBLIEI'O ObPA30BAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:xknanckoe BOCIUTAHUE:

chOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIHUKA OOYYArOMIETOCs] KaK aKTUBHOTO W OTBETCTBEHHOT'O 4JEHA POCCHUHCKOTO OOIIecTBa,
MpeACTaBICHUE O MaTeMAaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, MPOLENYp TPakIaHCKOTO OOIIECTBa
(BBIOOPBI, OIIPOCHI U IPYTO€), YMEHHE B3aMOJIEHCTBOBATh C COLMATbHBIMU HHCTUTYTaAMH B COOTBETCTBUU C UX (YHKUIUAMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTh POCCHMCKON TpakIaHCKOW HMJEHTUYHOCTH, YBAXKCHHs K IMPOILJIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHKH,
[IEHHOCTHOE OTHOIIEHUE K JOCTHUXKEHHUSM POCCHUUCKHMX MAaTEeMaTUKOB U POCCHUICKOW MaTeMaTHYE€CKON IIKOJIbI, HCIOJIb30BAHUE STUX
JOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, CPOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TOBEACHUS,
CBSI3aHHOT'O C TMPAKTHMUYECKUM MPUMEHEHUEM JOCTIKCHUN HAYKU M JESTENBHOCTHIO YUYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B TOCTPOCHUE
YCTOMYHMBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

JCTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs OCTETHKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aj/lay, peIICHUN,
paccyX1eHui, BOCHPUMMYUBOCTh K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIMTAHUE:

chOpMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B HHTEpecax 3/0pOBOTO W 0Oe3omacHoro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pPOBBIO (3I0pPOBOE MHUTAHWE, COATAHCHUPOBAHHBIN PEXHUM 3aHITUNH W OTABIXA, pEryispHas
¢busnueckast akTUBHOCTD ), (PU3HUECKOE COBEPIICHCTBOBAHUE TIPU 3aHITHIX CIIOPTUBHO-03/I0POBUTEIIBLHOM S TEIbHOCTBIO;

6) TpyaoBOe BocIUTAHUE:

TOTOBHOCTh K TPYAY, OCO3HAaHUE IIEHHOCTU TPYIOJIIOOUsS, HWHTEpPEC K pa3iaudHbiM cdepam npodhecCHOHAIBHON JesTENbHOCTH,
CBSI3aHHBIM C MaTeMaTHKOW W €€ MPUIOKEHUSMH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu U peann30BBIBATH
COOCTBEHHBIC KU3HECHHBIE IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTEMAaTHUYECKOMY OOpPa30BaHHMIO M CaMOOOPAa30BaHUIO Ha MPOTSIKCHUU
BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHU MTPAKTHUYECKUX 3a]]a4 MaTEMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:



c(hOpMUPOBAHHOCTh JKOJOTUYECKOW KYyJIbTYpbl, IMOHHMAHHE BIUSHHUS COIMAIBbHO-D)KOHOMUYECKUX TMPOIECCOB HAa COCTOSHHE
MPUPOJHON U COLMAJIBHOM Cpelbl, OCO3HAHHE TI00ATBHOIO0 XapakTepa HKOJOTUYECKUX TMpoOJieM, OpHUEHTAllMs Ha TMPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHUM JUIS peIIeHUs 3aJad B 00JIaCTH OKPY)KAIOMIeH cpeipl, TUTAaHUPOBAaHUE TIOCTYIKOB M OIEHKH HMX BO3MOKHBIX
MOCJICICTBUY JJISI OKPYXKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI' 0 MO3HAHMS:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAayKHM U OOIIECTBEHHON MPAKTHKU,
MMOHUMaHWE MaTEeMaTHYeCKOM Hayku Kak c]epbl 4YeJOoBEYECKOW MEATCNIbHOCTH, 3TaloB €€ pa3BUTHA M 3HAYUMOCTH IS Pa3BUTHS
LMBWJIM3AIIMU, OBJIAJICHUE SI3BIKOM MAaTEeMAaTUKU U MaTEeMaTUYECKON KYJIbTYpOI Kak CPeJICTBOM MO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIATH
MIPOCKTHYIO U UCCIIE0BATEILCKYIO ICSITEIHPHOCTh HHANBUYATbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHBbIE YUeOHbIe 1eliCTBUA

ba3oBble JJornyeckue AeficTBHS:

BBISBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MaTeMAaTHYECKUX OOBEKTOB, MOHSATHUN, OTHOIICHHH MEXIy MOHSITHSIMU,
dbopMyIUpoBaTh OMNpEACICHHs TOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIH NPH3HAK KiIacCH(PHUKAIMK, OCHOBAaHMS HJisi OOOOINEHUS U
CpaBHEHUSI, KPUTEPUH MPOBOIUMOTO aHAN3A;

BOCIIPUHUMAThH, (OPMYJIHUPOBAThH U MPEOOPa30BBIBATH CYKACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIC, YACTHBIC M O0IIHe,
YCJIOBHBIE;

BBISBIISITh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpPEYHMs B (akTax, JAaHHBIX, HAOIIOJCHHUSAX M YTBEPKICHUSIX,
npeJiaraTb KpUTEPUU 7Sl BBISIBIICHUSI 3aKOHOMEPHOCTEH U TPOTUBOPEUHI;

JIeJIaTh BBIBObI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IE€AYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIFOUEHUHM, YMO3AKIIFOUECHHU I 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTeJbCTBA MaTEMAaTUYECKUX YTBEPXKICHUM (MpsIMbIE W OT TMPOTHUBHOIO), BBICTPAMBATH
apryMeHTaIHIO, TIPUBOJINTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIC CYXKJECHUS U BBIBOIBI;

BbIOMpaTh crnoco0 pemieHus yueOHOH 3anayu (CpaBHUBATh HECKOJBKO BApUAHTOB pEIICHMs, BbIOMpaTh HanOoJiee MOAXOASIIUNA C
Y4ETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ucciaenoBarejbCKue 1eMCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEILCKHI HHCTPYMEHT MO3HAHUS, (OPMYITHPOBATH BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE,
npoOJeMy, yCTaHaBIMBAaTh HCKOMOE U JJaHHOE, ((OPMHUPOBATh THIOTE3Y, apIyMEHTHUPOBAThH CBOIO MO3HITNIO, MHECHHE,



IPOBOJIUTh CAMOCTOSITEJIBHO CIJITAHUPOBAHHBIM 3KCIIEPUMEHT, MCCJIEIOBaHHE 110 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00BEKTa, SIBJIEHUS, POIIECCA, BBISBICHUIO 3aBUCUMOCTEN MEX Y 0OBEKTAMH, SBJICHUSMHU, IPOLIECCAMU;

CaMOCTOATENBHO (OpMYIHpoBaTh 00OOLIEHHSI U BBIBOABI 110 pe3ysIbTaTaM IMPOBEAEHHOIO HAOIIOAEHUs, UCCIEeI0BaHMs, OLIEHUBATh
JOCTOBEPHOCTh MOJIYUEHHBIX PE3YJIbTATOB, BEIBOJIOB U 0000IIEHUH;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE ITPOLIECCa, @ TAKXKE BBIIBUTATh IPEAIION0KEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSX.

Pab6ora ¢ undgopmanmeii:

BBISBIIATH Ae(PUINUTHI HH(OPMALUH, JTaHHBIX, HEOOXOAUMBIX JJIsl OTBETA HA BOIPOC U IS PELEHHs 3a/1a4H;

BbIOMpATh UH(POPMALMIO U3 UCTOYHUKOB Pa3INYHbIX THIOB, AHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIHIO
pa3IMYHBIX BUJIOB U (hOPM IIpEICTaBICHUS;

CTPYKTYpUpOBaTh HHPOPMALIMIO, IPEACTABIIATH €€ B Pa3IMUHbIX (hopMax, WILTIOCTPUPOBATH FpapuuecKy;

OLIEHUBATh HaA&KHOCTh HH(OPMALIUH 110 CAMOCTOATEIBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHHKaTHBHBIC YHHBeEpPCAIbHbIC y4eOHbIe JeCTBHA

Oo0wmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKIEHHUSI B COOTBETCTBUU C YCJIOBHUSAMHU U LENISIMU OOILIEHMS, ICHO, TOUHO, TPAMOTHO BBIPAXXaTh
CBOIO TOYKY 3PEHHsI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOJy pPELIEHUs 3a/Jayd, KOMMEHTHUPOBATH MOJIYyYEHHBIH
pe3yJIbTar;

B XOJ€ OOCYKIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYX/IaeMOH TeMbl, MpOOJeMbl, pellaeMor 3ajadd, BBICKA3bIBATh HJEH,
HalleJICHHbIE Ha MOMCK PEIIEHUs, COMOCTABISTh CBOM CYXKJEHHS C CYXKIACHUAMU APYTUX YYaCTHUKOB JAMajnora, oOHapyXUBaTh pa3jinyue u
CXOJICTBO MO3ULIUH, B KOPPEKTHOH opMe (HOpMyIUpOBaTh Pa3HOTIACHUS, CBOU BO3PAKECHHUS;

NPEICTABIATh pPE3YyJibTaThl pEIICHUs 3aJaud, OHKCIEPUMEHTa, WCCIIEJOBaHUsA, NPOEKTa, CAMOCTOSTENBbHO BHIOMpaTh (opmar
BBICTYIIJICHUS C YYETOM 3a/1ay MPE3eHTAMH U OCOOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIC yHUBEpPCAJbHbIE y4eOHbIE TeHCTBUSA

Camoopranuszaunmsi:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHHs 3aJauyd, BBIOMpATh CHOCOO pPEHIeHHS C Y4ETOM HUMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI pelICHUI ¢ y4ETOM HOBOM HH(OpMaIH.

CaMOKOHTPOJIb, SMOIIUOHAIbHBII HHTEJJIEKT:

BJIaJIeTh HABbIKAMU TIO3HABATEIbHOW peQIeKCMM KaK OCO3HAHUS COBEPLIAEMBIX JEWCTBUM W MBICIUTENbHBIX MPOLECCOB, HX
pe3yJabTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca U pe3ysbTaTa pelIeHns MaTeMaTHYeCKOn 3a1auu;



MPeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTb MPH PEIICHUU 33J]a4H, BHOCUTh KOPPEKTHUBHI B ACSITEIILHOCTh HA OCHOBE HOBBIX
OOCTOSTENBCTB, JAHHBIX, HAWJICHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE peE3yJibTaTa ILEINM M YCIOBHUSIM, OOBSCHATH MPUYUHBI JOCTHUXKEHUS WIM HEIOCTHKEHUS pe3ylbTaToB
JeSITETFHOCTH, HAXOAUTh OIINOKY, JaBaTh OIICHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJbHOCTD:

MOHMMATh W UCTOIH30BATh MPEUMYIIECTBA KOMAaHAHON M MHAWBHUIYaJbHONH paOOTHI MPU PEIICHUHN YIeOHBIX 3a/a4, IPUHUMATh LENb
COBMECTHOW JESATEIbHOCTH, TUIAHUPOBATH OPTaHU3AlMI0 COBMECTHOW pabOThl, pacmpelessTh BUIbI pabOT, MOTOBAapUBAThCS, 00CYXKIATh
MPOILIECC U Pe3yJIbTaT padoThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBLIX Gopmax paboThl (0OCykIeHusi, 0OMEH MHEHHI, «MO3TOBbIE IITYPMbD» U UHBIC), BHITIOIHATH CBOIO YacTh
paboTHl ¥ KOOPJAMHHUPOBATH CBOM JICHCTBHS C APYTMMHU YiICHAMH KOMAaHJbI, OIICHWBAaTh KadeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT IO
KpUTEPUSIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBHUSI.

MHNPEAMETHBIE PE3YJIbTATBI

K xoniy 10 ki1acca o0yvaromuiicss HAy4uTCs:

® CBOOOTHO OTIEPHPOBATH OCHOBHBIMH MOHITHSAMH CTEPEOMETPHH IIPH PEIICHUH 33/1a4 U MTPOBEICHIH MAaTEMAaTHYECKUX PACCYKICHHI;

® TPUMEHSTh AKCHOMBI CTEPEOMETPHUH U CIEICTBUS M3 HUX MPHU PEIICHUN T€OMETPUIECKHX 3aa4;

e Kiaccu(UIMUPOBATh B3aUMHOE PACIOJIOKEHUE NPSIMBIX B MPOCTPAHCTBE, MIJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B

MIPOCTPAHCTBE;
e CcBOOOJIHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEX]Y MPSIMBIMH B IPOCTPAHCTBE, MEXKIY MPSIMOU U
IJIOCKOCTBIO;

e CcBOOOJIHO OMEPUPOBATH MOHATHIMHU, CBA3aHHBIMH C MHOTOIPaHHUKAMU;

e CcBOOOJIHO pacrO3HaBaTh OCHOBHBIE BUIBI MHOTOIPAaHHHUKOB (TTpHU3Ma, MUPAMHUIA, TPSIMOYTOJIBHBIA MapajuIeenuIie]], Kyo);

e xiaccu(UIMpPOBaTH MHOTOTPAHHUKH, BRIOMPAs OCHOBAHHS [T KIIACCU(PUKAIIHH;

e CcBOOOJIHO OMIEPUPOBATH MOHATHIMH, CBA3AHHBIMH C CEUEHUEM MHOTOI'PAaHHHUKOB IIJIOCKOCTbIO;

® BBINOJHATH MapaJICIIBHOE, IEHTPAITBHOE W OPTOTOHAIBHOE MPOEKTUPOBaHUE (PUTYp HAa TUIOCKOCTB, BBIMOJHSATH H300paKCHHS

¢buryp Ha MJI0CKOCTH;

® CTPOWTH CEUYCHUS MHOTOTPAaHHHMKOB PAa3JIMYHBIMHU METOJIaMH, BBITIOJNHATH (BBIHOCHBIE) MJIOCKHE YEPTE)KHU M3 PUCYHKOB MPOCTHIX

00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y;



BBIUMCIIATH TUIOMIAIU TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MMPaMH/Ia), TEOMETPUIECKUX Tell C MPUMEHEHHnEM (HopMyIT,;
CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: CHMMETPHSI B IIPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh
CUMMETPHH (PUTYPBI;

CBOOOJIHO ONEPUPOBATH MOHATUIMH, COOTBETCTBYIOLIMMH BEKTOPAM U KOOPAWHATaM B IPOCTPAHCTBE;

BBIITOJIHATH ACUCTBUS HAJl BEKTOPAMU;

pemaTe 3a4a4M Ha JOKa3aTEIbCTBO MATEMATUYECKUX OTHOIICHUM U HAXO0XKICHUE T€OMETPUYECKUX BEIIMYHH, IPUMEHSS U3BECTHBIC
METO/bI IIPY PEIICHUH MAaTEMAaTHYECKUX 3aa4 MOBBIIIEHHOI'O U BBICOKOT'O YPOBHS CII0KHOCTH;

IIPUMEHATH MPOCTEUIINE TPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IIPA PELIEHUN CTEPEOMETPUIECKUX
3az1ay;

U3BJIEKaTh, IMpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HMHGOpPMAIMI0 O TPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (urypax,
IIPEACTABICHHYIO HAa YEPTEXKaX U PUCYHKAX;

IIPUMEHATH IIOJyYCHHBIC 3HAHUS Ha IPAKTUKE: CPAaBHMBATh W AHAJIM3UPOBATh PEAIbHBIC CUTyallud, NPHUMEHATH W3Y4YEHHBIE
MOHATHS B MpOLECCe MOUCKA PEIIeHUs MaTeMaTHYeCKH C(hOpMYyIUpOBAHHOM MPOOJIEMBI, MOJIEIUPOBATh peajbHbIEe CUTyallud Ha
A3bIKE IE€OMETPHUM, MCCIENOBATh IIOCTPOCHHBIE MOJEIU C HCIIOIb30BAHMEM TI'€OMETPUYECKUX IIOHATHM M TEOpeM, alrapara
anreOpsbl, peraTh NPaKTUYECKUE 3aJa4H, CBSI3aHHBIE C HAXOXKACHUEM I'€OMETPUYECKUX BEIUYNH;

MMETh Ipe/ICTaBIeHUS 00 OCHOBHBIX 3Talax pa3BUTHsI T€OMETPUN KaK COCTaBHOM YacTh (yHAaMEHTa Pa3BUTHSI TEXHOJOTUM.

K xoniy 11 ki1acca o0yuaromuiicss HAy4uTCs:

CBOOOJIHO OTNEPUPOBAThH MOHATHUIMH, CBSI3AHHBIMH C IMJIMHIPUYCCKON, KOHUYECKON U CHEepUIECKON MOBEPXHOCTIMHU, OOBSICHAIThH
CIOCOOBI TIOJTYYCHHUS,

OTIEpUPOBATH MOHSATUSIMH, CBI3aHHBIMU C T€JIAMU BPAIICHUS: [IIJIMHIPOM, KOHYCOM, CPepoit U mapom;

pacro3HaBaTh Teja BpamieHus (IMINHAP, KOHYC, cdepa U map) U 0ObSICHATH CIIOCOOBI TTOJTYYEHUS TEJ BpaIllCHUS;
KJIacCU(UIIMPOBATHh B3aUMHOE PACIIOJIOKEHHE Cephl U MIOCKOCTH;

BBIYUCIIATH BEJTUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIICHHS, O0BEMBI U IIJIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ
BpaIllEHHU s, TEOMETPUUECKUX TEJI C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO ONEPUPOBATh TMOHSATHUSIMH, CBS3aHHBIMU C KOMOWHAIMSIMU TeJl BpAIICHWS W MHOTOTPAHHUKOB: MHOTOTPaHHUK,
BINHCAHHBIN B cepy U ONMUCAHHBIN 0KOJI0 cdepsl, chepa, BrcaHHAs B MHOTOTPAHHUK WJIHM TEJIO BPAICHUS;

BBIYUCIIATH COOTHOIIEHUS MEXKTY TUTOIIAISIMUA MIOBEPXHOCTEN U 00bEMaMU TTOTOOHBIX TET;



n300pakaTe u3ydaemble (UTYpHI, BBHIONHATH (BBHIHOCHBIE) IJIOCKHE YEPTEXKH W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y, CTPOUTh CEUEHHUS TEJ BPALLICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U TPeoOpa3oBbIBaTh HMH(POPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (urypax,
IIPEACTABICHHYIO HAa YEPTEKaX U PUCYHKAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONl€paliui HaJl BEKTOPaMH;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

penaTh TeOMETPUYECKHUE 3aa4 HAa BBIYMCIICHUE YIJIOB MEXKAY HPSIMBIMHU U INIOCKOCTSMM, BBIYMCIEHUE PACCTOSHUN OT TOYKH 1O
IIJIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1A ITPU PEILICHUH;

CBOOOJHO ONEpUPOBATh MOHATUSAMHU, CBA3aHHBIMU C ABM)KECHHEM B MPOCTPAHCTBE, 3HATh CBOMCTBA ABM)KCHMUIA;

BBIMNOJIHATH U300pakKeHNUs. MHOTOTPAHHUKOB U TEJI BpallleHUs IIPY NapajuieIbHOM IepeHoce, HEHTPaIbHONH CUMMETPHH, 3epKaIbHON
CUMMETPHH, IPU IOBOPOTE BOKPYT HPAMOIi, MpeoOpazoBaHus OA00MS;

CTPOMTDH CEUYEHHUSI MHOTOTPAHHUKOB U TEJI BpalleHUs: CEYeHUs INHpPA (apayiesIbHO U NMEPIEeHIUKYISAPHO OCH), CEYSHHsI KOHYyCca
(mapaJiienbHbIe OCHOBAHUIO M IMTPOXOJSIINE Yepe3 BEPIINHY), CEUSHHS 11apa;

UCII0JIB30BAaTh METOJbI ITOCTPOEHUS CEYEHMI: METOJ CJIEJJOB, METOJ BHYTPEHHEIrO IPOEKTHUPOBAHUS, METOJ NEPEHOCA CEKYIIEH
IIJIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKICHNUS;

MPUMEHSATH TeOMEeTpUUecKre (PaKThI IS pEIICHUs] CTEPEOMETPUUYECKUX 3a/1a, MPEAIO0JIaralouX HEeCKOJIBKO [IaroB peIIeHus, eCiu
yCIIOBHSI IPUMEHEHUS 3aJlaHbl B SIBHOW M HEABHOM opMme;

pelaTh 3a1a4d Ha JOKa3aTeJIbCTBO MATEMAaTUYECKUX OTHOLICHUM U HAX0XKICHUE T€OMETPUUECKUX BEJIIMYHH;

IIPUMEHATH POIPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;
IIPUMEHATH IIOJYyYEHHBIC 3HAHWS HA IPAaKTUKE: CPaBHUBATh, AHAJM3UPOBATb U OLEHUBATh PEAJbHBIC CUTYallUH, NPUMEHATH
U3Y4YEHHbIE TIOHATHS, TEOpPEMBbI, CBOIICTBA B MpoOIleCCe IMOMCKAa pEIIEHUs MaTeMaTH4ecKH CHOpMYIMPOBAHHOM MpPOOIEMBI,
MOJICJIMPOBATh PEAIBHBIC CUTYAllMN HA A3bIKE T€OMETPUH, UCCIIENOBATH IIOCTPOSHHBIE MOAEIIH C UCIIOJIb30BAaHUEM I€OMETPUUYECKUX
MOHATUH U TEOpeM, armapara anreOpsl, penatb IpakKTUYECKUE 3a/1a4H, CBA3AHHbBIE C HAX0XK/IEHUEM FeOMETPUYECKUX BEIHUNH;
MUMETD MPEICTaBICHNs 00 OCHOBHBIX 3Tanax pa3BUTH FT€OMETPUU KaK COCTaBHOM 4acTH (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KosaunyecTBO yacos DJIeKTPOHHBbIE
No 11/ HanmeHoBaHMe pa3aesioB U TeM Kourponbuse  Tpaxrieckue (uu¢posbIe)
NporpaMmal Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
5 B3auMHOe pacnoyiokeHHe NMpsIMBIX B 6 1
IPOCTPAHCTBE
3 [TapaniaenbHOCTh NPSMBIX U IJIOCKOCTEN B 3
IPOCTPAHCTBE
4 HepneHnmnympHOCTL IPSIMBIX U o5
IUIOCKOCTEN B IPOCTPAHCTBE
VYriibl U paccTOsIHUSA 16 1
MHororpanHuku 7 1
Bekrtopsl B mpocTpaHCTBE 12
8 [ToBTOpEHME, o6o6meH1fe u 5 5
cucTeMaTH3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOT'PAMME




11 KUIIACC

KoauvecTBO yacon DJIEeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne /i Kontpoabunie IIpakTtuueckue
NMpOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypent
1 AHanmuTH4YecKas TeOMETPHUS 15 1
5 IToBTOpEHME, 0606H1€Hlfe u 15 1
CUCTeMaTH3aIusl 3HaHUN
O06bEéM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tomaay MOBEepXHOCTH U OOBEMBI 9 1
KPYTIBIX TEIl
6 JBro>xeHust ) 1
7 IToBTOpCHME, 0606meH1:1e U 17 5
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 3 0

I[TPOI'PAMME




ITOYPOYHOE IINTAHUPOBAHHUE

10 KUJIACC
KosauvecTBO 4acon

Ne Hara DJIeKTPOHHBbIE MU(PPOBbIE

Tema ypoka KonTpoabusie IlpakTnyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTebHbIE pecypchl

padoThbI padoThI
OcHOBHBIE TIpaBUJIa U300paKCHUS
1 18 PECYHTRE ITIOCKOCTH, 1 https://m.edsoo0.ru/FOMGVRWHE

MapaJiyICIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHATHSI CTEPEOMETPUH: TOUKA,
npsiMasi, IIOCKOCTh,
npocTpaHcTBO. OCHOBHBIE

2 MpaBUiIa U300paKeHUs Ha 1 https://m.edsoo.ru/SECB310PZ
PHUCYHKE TUTOCKOCTH,

MapaiyICIbHBIX MPSMBIX
(0oTpe3KOB), CEpeMHBI OTPE3Ka

[TonsTus: nepecekarommecs
IIJIOCKOCTH, MEPECEKAIOIINECS

3 1 https://m.edsoo.ru/T2NNAU5SWK
HpSIMaSI H IINTIOCKOCTB,
MOJIYIIPOCTPAHCTBO
IlonsaTHA: nepecexkarommecs

4 TLIOCKOCTH, Tiepecekaionect 1 https://m.eds00.ru/7KZVSHHVO

npsiMas U TUIOCKOCTB;
MOJIYIPOCTPAaHCTBO

5 MHororpanHuKH, H300paKeHNE 1 https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

IIPOCTEHIINX TPOCTPAHCTBEHHBIX
¢buryp, HecyIecTBYIOLINX
00BEKTOB

MHororpanHuKy, U300pakeHue
IIPOCTEHIINX POCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIHNX
00BEKTOB

AKCHOMBI CTEpEOMETPUN U
NIEPBBIE CIEACTBHS U3 HUX

https://m.edsoo.ru/88UACE52Y

https://m.edsoo.ru/IDKRA603N

AXCHUOMBI CTCPCOMCTPUHU U
MEPBLIC CICACTBUA N3 HUX

https://m.edsoo.ru/ZIP3R7L0O2

AKCHOMBI CTEPEOMETPUU U
MIEPBBIE CIEACTBUS U3 HUX.
CriocoObI 3a1aHUsI IPSIMBIX U
IJTIOCKOCTEN B MPOCTPAHCTBE.
O603HaueHus IPSIMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR

10

11

N3obpaxenue ceueHni
UpaMuibl, KyOa U MpU3MBbL,
KOTOpBIE MPOXOASAT UYEPE3 UX
pé6pa. N3obpaxkeHue
MepeceueHus MOJTy4eHHBIX
IJI0CKOCTEeN. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU
1BETaMU

N3obpaxenue ceueHui
MUPaMUJIbI, KyOa U TIPU3MBI,

https://m.edsoo.ru/EVUE9AZ7]

https://m.edsoo.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

12

KOTOpBIE MTPOXOJIST Yepe3 Ux
p€6pa. N3obpaxenue
MepeCceueHUs MOTYUYEHHBIX
IIockocter. PackpamBanue
MMOCTPOEHHBIX CEYEHHUI Pa3HBIMU
LIBETaMH

N3o0paxenue ceueHuit
MUpaMUJIbI, KyOa U TMPU3MBIL,
KOTOPBIE TIPOXOMAT Yepe3 uX
pébpa. N3obpaxenue
nepeceueHus MOJIyIeHHBIX
IJIOCKOCTEN. PackpammBanue
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
1[BETaMU

https://m.edsoo.ru/08LAY6GMF

13

14

N3obpaxenue ceueHni
MUpaMU/Ibl, KyOa U MPU3MBI,
KOTOPbIE MPOXOJIAT YEPE3 UX
pébpa. N3obpaxenue
MepeceyeHus MOTyUYeHHBIX
IIocKocTel. PackpamrBanue
MTOCTPOCHHBIX CEYCHUN Pa3HBIMU
LIBETaMU

Merton cneioB 115t MOCTPOSHUS
CEeUeHUN

https://m.edsoo.ru/EKWHLAWS84

https://m.edsoo.ru/1JO0ON3100

15

Merton cne1oB s MOCTPOEHUS
ceyeHuii. CBolicTBa nepeceyeHuit
IPSIMBIX U INIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N

16

17

Mertop cieioB 1uisi HOCTPOEHUS
ceueHuil. CBOMCTBA MepeceyeHuit
MPSAMBIX U INTIOCKOCTEN

[Toctpoenune ceuenuii B
nupamue, Kyoe rmno TpéM Toukam
Ha péopax. Co3nanue BEBIHOCHBIX
YEpTEKEN U 3aIUCH 1IaroB
MOCTPOCHUS

https://m.edso00.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW637QDR

18

19

20

[TocTpoeHue ceuenuii B
nupamMu/ie, Kyoe mo TpéM ToUKam
Ha p&opax. Co3manne BEBIHOCHBIX
YEepTEKEN U 3aIUCh 11aroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B
nupamuie, Kyoe rmno TpéM Toukam
Ha péOopax. Co3zanue BEIHOCHBIX
YEpTEKEN U 3aIUCh I1aroB
MOCTPOCHUS

ITocTpoeHue ceuenuii B
nipaMu/ie, Kyoe 1o TpéM ToOUKaM
Ha p&opax. Co3maHune BEIHOCHBIX
YEPTEKEN U 3aIUCH 11aroB
MTOCTPOCHHUS

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo0.ru/JIAQIJNZCX

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHUE NIIAHUMETPUN:
Teopema 0 MPONOPUUOHAIIBHBIX
orpeskax. [TomoOue
TPEYTrOJIbHUKOB

https://m.edsoo.ru/L3FYZLILR



https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR

22

[ToBTOpEHUE NIITAHUMETPUN:
Teopema Menenas. Pacuetsl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pa3BUTHUs
IJIAHUMETPUU U CTEPEOMETPUU

https://m.edsoo.ru/TP9F3DVV1

23

24

25

Kontponbnas padora "Akcrombl
crepeomeTpun. CeueHus"

B3aunmHoe pacrionoxxenue
MPSMBIX B MPOCTPAHCTBE.
CxpemuBarommecs npsmele.
[Ipru3Haky CKpeNMBarOMINXCS
npsmbix. [TapannenbHbie npsiMbie
B NMPOCTPAHCTBE

Teopema 0 CyniecTBOBaHUM U
€MHCTBEHHOCTH NPSAMOU
NapajyIeIbHON TaHHOM NIPSMOM,
MPOXOISIICH YePE3 TOUKY
MIPOCTPAHCTBA U HE JIC)KAILIEH Ha
JTaHHOM npsiMou. JIemma o
MEePECEUCHUN MAPATIICITBHBIX
MPSAMBIX INIOCKOCTBIO

https://m.edsoo.ru/EBLE09SZ1

https://m.edsoo.ru/TYO90QBHKY

https://m.edsoo.ru/CYUQMU9K9

26

[TapamienbHOCTD TpeX NPSIMBIX.
Teopema 0 TPEX MapaLIeNbHbIX
npsMbeIX. Teopema o
CKPELIMBAIOLIUXCS TIPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenbHO€ MPOEKTUPOBAHHUE.
OCHOBHBIE CBOIMCTBA

https://m.edsoo.ru/03GR50WZV



https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV

28

I1apalICIIbHOI'O IIPOCKTHUPOBAHUA.

N3o0paxenue pa3HbIX GUTYp B
MapajuIeIbHON IPOCKINN
[lenTpanpHas npoekuus. Yroiu ¢

COHAIPaBJIECHHBIMU CTOPOHAMH.
Yroa Mexay NpsMbIMHA

https://m.edsoo.ru/Z5FPAGSHI

29

3aauM Ha J10Ka3aTelnbCTBO U
UCCIIEJIOBAHUE, CBSI3aHHBIE C
pacIoNoKeHneM NPSMbIX B
MPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

31

[TonsATHs: mapannenbHOCTh
IIPSIMOM M TUIOCKOCTH B
npocrpanctse. [IpuzHak
MapajuIeIbHOCTH MIPSIMOM U
mockoctu. CBolicTBa
MapaJyIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

['eomerpuueckue 3agauum Ha
BBIYUCIICHUE U 10KA3aTEIbCTBO,
CBS3aHHBIE C NIAPAJUIECIBHOCTBIO
MPSAMBIX U IUNIOCKOCTEH B
IIPOCTPAHCTBE

https://m.edsoo.ru/N18CUQ003L

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXOASAIIETO YePE3 JaHHYIO
MPSMYIO HA YEPTEKE U
MapajuIeIbHOIO IPYroy IpsiMOi.
Pacuér oTHOIMIEHMI

https://m.edsoo.ru/1PO6R5839



https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839

33

[TapamienbHas MpoeKLus,
IPUMEHEHHE JUIsl TIOCTPOCHUS
cCedeHui Kyda u
napasuienenumnena. CoicTpa
napajijIesIeuIe 1a U Mpru3Mbl

https://m.edso0.ru/930T7FLSK

34

[TapannenbHbI€ IOCKOCTH.
[Ipu3Haku napamienbHOCTU JBYX
IUIOCKOCTEN

https://m.edsoo.ru/QFUJAHV88

35

36

37

Teopema o nmapasaieabHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH,
MPOXOISIIEH YEPE3 TOUKY, HE
MPUHAJICKAITYIO JaHHOU
IUIOCKOCTH U CIICICTBUSA U3 HEE
CaolicTBa napajuieIbHbIX
IJIOCKOCTEN: O NapajyIeIbHOCTH
MPSMBIX IIEPECEYEHUS TIPU
MEPECEUCHUN JIBYX MaPAJIICTbHBIX
IUIOCKOCTEMN TPEThEN

CBoiicTBa napamieabHbIX
TUIOCKOCTEN: 00 OTpe3Kax
napaijieIbHbIX MPSAMBIX,
3aKJIFOYCHHBIX MEXKIY
napaijiesIbHbIMU MIOCKOCTSIMU; O
NepeceueHuu NpSIMON ¢ ABYyMS
HapalIeIbHBIMU TUIOCKOCTSMU

https://m.edsoo.ru/2WG4W4XNO

https://m.edso0.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTopenue: Teopema [Tudaropa
Ha IIOCKOCTHU

https://m.edsoo.ru/9VJZIWC6J



https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJILHOTO TPEYTOJIbHHUKA

https://m.edsoo0.ru/Z6ENNNT5D

40

CaoiicTBa Ky0a u
MPSIMOYTOJILHOTO
napasuiesenumeaa

https://m.edsoo.ru/HYNIQ7850Q

41

42

43

44

Brruncnenue AMH OTpE3KOB B
KyOe 1 MPsIMOYTOJIbHOM
napaJuiesienurene

[leprieHIUKYIAPHOCTD MIPSAMOM U
mockocTy. IlpusHax
MEPIEHAUKYIIAPHOCTH TPSIMOU U
IJIOCKOCTH

[leprieHIUKYISAPHOCTH MIPAMOM U
mockocTy. IIpusHax
MEPIEHAUKYIIAPHOCTH IPSIMOU U
IJI0CKOCTH

Teopema 0 CyniecTBOBaHHH U
€MHCTBEHHOCTH NPSIMOMU,
MPOXOISIICH YePE3 TOUKY
MPOCTPAHCTBA U
MEPIEHANKYISIPHON K IIJIOCKOCTH

https://m.edsoo.ru/FZBZ\VVPOEC

https://m.edsoo.ru/ISFBHOGG3

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/WF3MTS4E5

45

46

47

IImockocTy ¥ NepHneHaUKYIIpHBIE
VM MpsIMbIE B MHOTOTPaHHHUKAX

[InockocTy ¥ nepneHaAuKyIspHbIE
UM IIpsIMbIE B MHOTOTPaHHHUKAX

[leprieHaUKYIsIp U HAKJIOHHAS.

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1V9AWIW3

https://m.edsoo.ru/KIP9L4ZCX



https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX

[TocTpoenue neprneHANKYIsIpa U3
TOYKH Ha MPSMYIO

48

[leprienAMKyYISp U HAKIOHHASL.
[TocTpoenne nepneHauKyIsIpa u3
TOUYKH Ha MPSAMYIO

https://m.edsoo.ru/21ITUD45PR

49

50

Teopema o Tpéx
NepHeHAuKysIpax (mpsmas u
oOpatHast)

Teopema o Tpéx
NepHeHAUKysIpax (mpsmast u
oOpatHast)

https://m.edsoo.ru/CNE1PAIU5

https://m.edsoo.ru/IPCG564WN

o1

52

YToa MeXy CKpELIUBAIOIIMMUCS
MIPSAMBIMU

[Tonck neprneHNKyISIPHBIX
IPSIMBIX C IIOMOLIBIO
MEPIEHIUKYISPHBIX MJIOCKOCTEN

https://m.edsoo.ru/K4AEHQ3E9E

https://m.edsoo.ru/EBYVPSMSI

53

54

OpToroHanbHOE MPOEKTUPOBAHKE

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHON MUPAMU/IBI
C TIOMONIBIO OPTOTOHAJIBHOM
MPOEKLIUN

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuennmii Kyoa,
IIPU3MBI, IIPAaBUIILHON ITHUPAMHU/IBI
C MIOMOIIIBIO OPTOTOHATIBHOMN
MIPOCKLIUH

https://m.edso0.ru/T50FUDOQOJ

56

CummeTpus B IPOCTPAHCTBE

https://m.edso00.ru/N77K7ZM8K



https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K

57

OTHOCHUTEJIBHO IIJIOCKOCTH.
[LnockocTn cumMeTpuii B
MHOTOTPaHHUKAX

[Ipu3Hak nepneHuKyIspHOCTH
IIPSAIMOM U IUIOCKOCTH KaK
CJIEICTBUE CUMMETPUN

https://m.edsoo.ru/L9E703U3V

58

[IpaBUIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHHil OT TOUKHU 10
IUIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

60

61

[IpaBHIIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHHil OT TOUKHU 10
IUIOCKOCTH

CriocoObl ONyCTHUTD
MEePIEHIUKYISPbl: CAMMETPUS,
CIBHI TOYKH MO MapaieIbHON
psAMOM

CnBur o HenapamuieabHON
MPSAMOM, U3BMEHEHHUE PACCTOSHUMN

https://m.edsoo0.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6

https://m.edsoo.ru/90ANVFE9E

62

63

KonTponsHas padora "B3aumHoe
PacIoIOKEHUE TIPSIMBIX U
IJTIOCKOCTEN B MPOCTPaHCTBE"

[ToBTOpEHME: yroy MeXIy
MPSMBIMU HA ILNIOCKOCTH,
TPUTOHOMETPUS B IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpEMa
KOCHHYCOB

https://m.edsoo.ru/JW5UZNN8J

https://m.edsoo.ru/SK9RHWDFQ



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ

64

65

[ToBTOpEHUE: yrom MexIy
CKPEIIUBAIOIIUMHUCS MPSIMBIMU B
MIPOCTPAHCTBE

['eomerprueckrne METOIBI

BBIYHCJICHUSA yIJIa MCKOY
MNpsAMBbIMHU B MHOTOI'PaHHUKAX

https://m.edsoo.ru/WBREU9US7

https://m.edso0.ru/3U40237CK

66

JByrpanubiii yroy. CBOMCTBO
JIMHEMHBIX YIJI0B ABYTPAHHOIO
yria

https://m.edsoo.ru/8H4CYFABO

67

68

[TeprieHuKyISpHBIE TUIOCKOCTH.
CBoliCcTBa B3aUMHO
MePIEHIUKYISPHBIX TJIOCKOCTEN

[Ipu3Hak nepneHuKyIspHOCTH
IJIOCKOCTEN; TeopeMa O MPSIMOi
IepeceyeHus IByX MIOCKOCTEN
MEPIEHINKYJISIPHBIX TPEThEH
IIJIOCKOCTH

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQ43F

69

70

[IpsamoyronpHbII
napajuieNienumen; Kyo;
W3MEPEHHUS, CBOMCTBA
NPSIMOYTOJILHOTO
napajiesenuneaa

Teopema 0 quaroHanIu
MPSAMOYTOJIBHOTO
napajuiesenuneaa u CIeaCTBUE U3
HEE

https://m.edsoo.ru/K9Q9DBNDAW

https://m.edsoo.ru/E3T10AD6I



https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I

71

CrepeoMeTpuieCcKue 1
MIPUKJIaIHbIE 337241, CBSA3aHHbIC
CO B3aMMHBIM PACIIOI0KEHUEM
MPSIMBIX U TNIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

[ToBTOpEHUE: CKpeLUBaIOLINecs
HpsiIMbIE, TapaJIJIeJIbHbIE
IJIOCKOCTH B CTaHIapTHBIX
MHOTOTPaHHUKAX

https://m.edsoo.ru/TL947D6WK

73

74

[Tapa mapajuteIbHBIX INIOCKOCTEN
Ha CKPEUIMBAIOIINXCS TPSMBIX,
paccTosIHUE MEXIY
CKPEIIMBAOIIMMHUCS MIPSMBIMH B
MPOCTBIX CUTYalUSIX

PaccrostHUE OT TOYKH 110
TJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TNIOCKOCTH

https://m.edsoo.ru/YFWZTOREN

https://m.edsoo.ru/W5GN48EIM

75

Brruucnenue paccTosHUN MEXKTY
CKPEIMBAIOIIUMHUCS MPSIMBIMU C
IMOMOIIBIO MTEPIIEHANKYIIAPHOU
IUIOCKOCTH

https://m.edsoo.ru/5sW9VI1HMD

76

TpéxrpaHHblil yroji, HEPABEHCTBA
JUIsl TPEXTPaHHbIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUUI TPEXTPAHHOIO yTila

https://m.edsoo.ru/3XGHNLQ4J

77

DneMeHTHI c(hepruecKoit
TCOMETPHUU: TEOIC3NUECKUE
JMHUY Ha 3emiie

https://m.edsoo.ru/HMVTV74CP



https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP

KonrtponsHas pabora "Yribl u

78 | 1 https://m.edsoo.ru/IRTWZ59YU
PaCCTOAHHUA
79 SHCTeMaTmaum SHATHH | 1 https://m.edsoo.ru/VC3UOAK3B
MHOFOFpaHHI/IK " €ro JJIEMCHTHI
IT .B .
80 vbaniLia. BIARL Hpaia 1 https://m.edso0.ru/J3R0247EQ
[IpaBunbpHas nupamuaa
gy lpusua. llpavai u HaRIONI 1 https://m.eds00.ru/JNDHOOSEQ
npusMmsl. [IpaBunbHas npusma
[Ipsamoir napamienenunen,
82 PSIMOYTOJILHBIN 1 https://m.eds00.ru/L8803LZGS
IIapaJiICICIIUIIC O, KY6
g3~ DPIIYKIBIC MHOTOTPAHHMKH. 1 https://m.eds00.ru/BATOMDU1D
Teopema Ditnepa
BBII'IYKJ'IBIG MHOI'OT'paHHHKH.
T i I
84 copena Jitnepa. lIpasibHse i 1 https://m.eds00.ru/QOMX9GALS
MOJIYIIPABUJIbHBIE
MHOI'OI'paHHHUKH
g5 Komtpoibhas pabora 1 https://m.eds00.ru/3N52B3TEM
MHororpanHuku
IT
86 OIVITHE BEITOPA Ha IIOCKOCTH I 4 https://m.eds0o.ru/L RBSE3B09
B IPOCTPAHCTBE
87 CymMa BEKTOpOB 1 https://m.edso0.ru/MNTSX2XL8
88 Pa3zHocTh BekTOpOB 1 https://m.edsoo.ru/5SHBMZ1POH
89 [TpaBuiio mapasieaenuneaa 1 https://m.edso0.ru/XS6AN7LA2
90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR



https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR

Pasnoxxenne BexTopa no 6azucy

91 TPEX BEKTOPOB, HE JICXKAIIUX B 1 https://m.edso0.ru/U760IDCTG
OJTHOM TIJIOCKOCTH
92 CkansipHOE NMPOU3BEICHUE 1 https://m.edso0.ru/JZ46VNC71
93 Eel’zz;:;zﬂ; z;ngl\;Z);nyBe 1 https://m.edsoo.ru/IUSI196UQP
94 [IpocTeiiniue 3a1a4u ¢ BEKTOpaMHU 1 https://m.edsoo.ru/FIXV79T8B
95 [TpocTeiinue 3a1a4u ¢ BEKTOpaMU 1 https://m.edsoo0.ru/JCWURNGO01
96 [Ipocreiimme 3a1a9n ¢ BEKTOpaMH 1 https://m.edsoo.ru/BEHWOELKS
97 [IpocTeitmme 3agauu ¢ BEKTOpaMH 1 https://m.edso0.ru/P3W8WZZSY
98 g{i?ilge}me 1 CHETEMATIBAtA 1 https://m.edsoo.ru/ECRMXSNM3
99 Sniﬁl;me 1 CHETEMATIEATT 1 https://m.eds00.ru/XXBTFPSWL
100  Uroromas KOHTpOJIbHAs paboTa 1 https://m.edso0.ru/SEFGPDWNKO
101 = HroroBasi KOHTpOJIbHAS paboTa 1 https://m.eds00.ru/X3ZG8A6S0O
102 ?Hi?{il;e}me i ercTeMatHsat 1 https://m.eds00.ru/931AWXEK1
OBIIEE KOJIMYECTBO HACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KUIIACC

Ne
n/n

Tema ypoka

[ToBTOpEHUE TEMBI
"KoopnuHaTel BeKTOpa Ha
IJIOCKOCTH U B
IIpOCTpaHCcTBE"
[ToBTOpEHUE TEMBI
"CkansipHOE IPOU3BEICHUE
BEKTOPOB"

KoaunuyecTBO yacoB

KourpoanHubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Hara

U3y4eHHUs

DJIeKTPpOHHBbIE U (POBBIE
o0pa3oBaTe/ibHbIE pecypchl

https://m.edsoo.ru/\WERSDSI4U

https://m.edsoo.ru/M6JO60NJ7

[ToBTOpEHUE TEMBI
"Brruncnenne yriia Mexay

'

BEKTOPaMH B IPOCTPAHCTBE'

https://m.edso0.ru/55KY41LVG

[ToBTOpEHME TEMBI
"YpaBHEHME NPSIMOW,
MPOXOJIAIIEH Yepe3 1Be
TOYKH"

https://m.edsoo.ru/U20HPUS6W

YpaBHEHHUE MIIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3KaX

YpaBHEHHUE NIIIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

https://m.edsoo.ru/VYIHSTERW

https://m.edso0.ru/541910WGX

https://m.edsoo.ru/NTYOG2APM



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM

JIuHeliHble HEpaBEHCTBA,
JIMHENHOE
MIPOTPaMMHUPOBAHUE
JInneliHble HEPaBEHCTBA,
JIMHENHOE
MIPOTPaMMHUPOBAHUE

https://m.edso0.ru/54EQ7JO8E

https://m.edsoo.ru/VPKWBB4AA

10

AHanuTUYECKNE METOABI
pacuéra yria Mexay
IIPSIMBIMU B MHOT'OTPaHHHUKAX

https://m.edsoo.ru/KHJ20M3PV

11

AHanuTHYECKHE METOABI
pacuéra yria Mexay
IJIOCKOCTSIMH B
MHOT'OTpaHHUKAaxX

https://m.edsoo.ru/DDXUUAIAS

12

13

®opMyna pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTH B
KOOpAMHaTax

HaxoxneHnne paccTossHUI OT
TOYKH JI0 INIOCKOCTH B KyOe

https://m.edso0.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

14

15

Haxoxnenue paccTossHui OT
TOYKH J0 IJIOCKOCTH B
IIPaBUJILHON TUpaMuUIe

KounTponbsnas padora
"AHanuTHueckas reomeTpus”

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/8NGI1GHFM

16

CeueHust MHOTOTpaHHUKOB:
CTaH/JapTHHIE
MHOTOTPaHHUKHU

https://m.edso0.ru/219603NHQO



https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ

17

CedeHns MHOTOTPAaHHUKOB:
METO]] CJIEIOB

https://m.edso0.ru/52XG02J5B

18

CedeHunss MHOTOTPAHHUKOB:
CTaHJIAPTHBIE INIOCKOCTH,
MePEeCEUCHUS MPAMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/CUP7TCPXQ

19

HapaJ'IJ'ICJ'IBHLIe IIpAMBIC U
IJIOCKOCTU: MapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/MM69MKRDP

20

21

22

[TapannenbHble IpsSMbIE U
IIJIOCKOCTU: Pacy€T
OTHOUIEHUI

[TapamienbHbIe IPSIMBIE U
IUIOCKOCTH: YTJIbl MEXIY
CKpEIIMBAIOITMMUCS
PSIMBIMH

[lepieHAMKYApHBIE TPSIMBIE
Y TUIOCKOCTH: CTaHIAPTHBIE
napel NEPIECHINKYISIPHBIX
IJIOCKOCTEN U MPSAMBIX,
CHUMMETPUHA MHOTOTPAHHUKOB

https://m.edsoo.ru/O71ROIJFI

https://m.edso0.ru/26EPTM74A

https://m.edsoo.ru/YQUVT6EVZX

23

24

IlepnieHAUKYISIpHBIEC TIPSIMBIE
U IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIIpax
[lepnieH UKy pHBIE TIPSIMBIE
Y IUIOCKOCTH: BBIYMCIICHUS

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9J]



https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J

25

JJIMH B MHOI'OI'paHHHUKaXx

[ToBTOpEHUE: TUTOIAIH
MHOTOYTOJIBHUKOB, ()OPMYJIBI
JUTS TUTOLIAJIE, COOOpakeHUs
moxoous

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpEHUE: TUTOIAIH
MHOTOYTOJIBHUKOB, ()OPMYJIBI
JUTS TUTOIAIEH, COOOpakeHUs
mogoous

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpEeHUeE: TUIOMAAN
MHOTOYTOJIbHUKOB, (DOPMYJIBI
JUTS TUTOIAZIEH, COOOpaskeHUs
o100us

https://m.edsoo.ru/HWHVFENLOO

28

29

IImomany ceueHnit
MHOTOTPaHHUKOB: TUIOIIATN
ITOBEPXHOCTEH, pa3pe3aHus
Ha YaCTH, COOOpaKeHUs
noaoous

[Inomany ceueHnit
MHOTOTPaHHUKOB: TUIOIIATH
MMOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHus
mogo0us

https://m.edsoo.ru/X2HRM9HD4

https://m.edsoo.ru/8H4ELY9NG6

30

Konrtponpnas pabora
"[ToBTOpEHUE:
MHOTOTPaHHUKH, CEUCHHUSI
MHOTOI'paHHUKOB"

https://m.edsoo.ru/SSUW1WWV1



https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1

31

32

0O0BéMm Tena. O0beM
PSIMOYTOJILHOTO
napaJiiesieIuIe 1a

3amaun 00 yBoeHUH Ky0a, o
KBajgpatype Kyba; o
TPUCEKITUH yTia

https://m.edso0.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

33

CrtepeoMeTpruyeCKUE 3a1a4H,
CBsI3aHHBIE ¢ 00BEMOM
HIPSIMOYTOJILHOTO
napaJiiesIeIuIe 1a

https://m.edsoo.ru/ODR6H6TQS

34

35

[IpuknagHeie 3a1a4uu,
CBSI3aHHBIC C BEIYMCICHUEM
00BbEMa MPSIMOYTOJILHOTO
napasuieenurena

O0BEM PSIMOI TPU3MBI

https://m.edso00.ru/OSHTIOT1G

https://m.edsoo.ru/8AIL9YHYJ

36

37

CrepeomeTpruuecKre 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB MPSIMON TPU3MBI
[IpuknagHeie 3a1a4uu,
CBsI3aHHBIE C 00BEMOM
IPSMOM IPU3MBI

https://m.edsoo.ru/1D8HV54A9

https://m.edsoo.ru/Q1Y C4F8IU

38

39

Brruncnenune o0bEMOB Tel ¢
MIOMOIIIBIO OTIPEICTIEHHOTO
uHTerpanga. OobpéM
HAaKJIOHHOM IIPU3MBbI

BrrunciieHue 00bEMOB TET C

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMKS8N



https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N

40

MOMOIUIBIO ONPENIEIEHHOTO
uHTerpana. O0bEM

U PAMHUJIBI

®opmyna o0bEMaA MUPaMUIBL.
OTtHoteHne 00eMOB
nUpaMu/] ¢ OOLIUM YTIIOM

https://m.edsoo.ru/AL3PODC9E

41

dopMmyna 00bEMaA TUPAMU/IBI.
OTtHo1eHne 00beMOB
MUPaMH]I C OOITUM YTIJIOM

https://m.edso0.ru/3GOOAJRNY

42

43

CrepeoMeTpuyeckue 3a1auu,
CBsI3aHHBIE C 00BEMaMU
HAKJIOHHOM IIPU3MBI
CrepeomeTpruyeckue 3a1auu,
CBsI3aHHBIC ¢ 00BEMAMU
MUPaAMUIBI

https://m.edsoo.ru/7TR8RHWO7

https://m.edsoo0.ru/SF480DTS6

44

[IpuknagHelie 3a1a4u MO TEME
"OO0BEMBI TCH", CBSI3aHHBIC C
00BEMOM HAKIIOHHOM MPU3MBI

https://m.edso0.ru/9SF60YYVX

45

46

47

IIpukinagueie 3a7a4n MO TEME
"OO0BEMBI TEH", CBI3aHHBIC C
00BEMOM MHUPAMU/IBI
[Tpumenenne 0ObEMOB.
Brruncienue paccTostHuS 10
IJIOCKOCTH

KonTponbHas padora "O0béM
MHOTOTrpaHHUKa"

https://m.edso00.ru/Z4MZ27RMY

https://m.edsoo.ru/I39CX0O3CP

https://m.edsoo.ru/ XNWZSSJ7P



https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P

48

Hunmuaapudeckas
MOBEPXHOCTH, 00pa3yIoIIne
HWJIAHAPAYECKON
MMOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

50

Hunuuap. [psmoit kpyrosoit
nuraap. [momane
ITOBEPXHOCTH LIWJIMHIPA
KoHnueckas nOBEpXHOCTB,
oOpasyrole KOHHYeCKOn
noBepxHocTh. Konyc

https://m.edsoo.ru/MAVWA4KY55

https://m.edsoo.ru/PVRE7THOQ6Y

o1

Ceuenune KoHyca
IJIOCKOCTBIO, MAPAIUIETBHON
TUIOCKOCTH OCHOBAHUS

https://m.edsoo.ru/EOVSHALSL

52

53

o4

Y ceu€HHBIN KOHYC.
N306pakenne KOHYCcOB U
YCEUEHHBIX KOHYCOB

[Tmomaas 60KOBOM
MMOBEPXHOCTH U MOJHOMN
MOBEPXHOCTHU KOHYCA

[Tnomane GoxkoBOM
MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTHU KOHYCA

https://m.edsoo.ru/9VKWVDCTE

https://m.edsoo.ru/AWKB9E4ANE

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeoMeTrpuyeckue 3a1a4u
Ha JI0Ka3aTeJIbCTBO U
BBIYHCIIEHUE, IOCTPOECHUEM
CEYCHUH LUINHIPA, KOHYCa

https://m.edsoo.ru/QZVH5EXL9



https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9

56

CTepeOMeTpI/I‘IeCKI/IC 3aJa4un
Ha J0Ka3aTCJIbCTBO U
BBITUCJICHHUC, TIOCTPOCHUCM
CCUCHUM OUJIMHAPA, KOHYCa

https://m.edsoo.ru/AKF6PW62W

57

[IpuknagHelie 3a1a4w,
CBSI3aHHBIC C IIUIUHAPOM

https://m.eds00.ru/3429Z1L.HT5

58

59

[IpuknagHelie 3a1a4,
CBSI3aHHBIC C ITUIUHAPOM

Cdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/W1TVKAJOR

60

[Tepeceuenue cdepsl U mapa
¢ mIockocThio. Kacanue
mapa u cepbl MIOCKOCTHIO.
Buna n m306pakeHue mapa

https://m.edsoo.ru/JF8SNB5ZS0

61

[Tepeceuenue chepsl u mapa
¢ IIockocThio. Kacanue
mapa u cepbl TNIOCKOCTHIO.
Bun u nzobpaxenue mapa

https://m.edsoo.ru/M6WK9K950

62

63

VYpasuenue chepsl. [Lnomans
cheps! u e€ yacteit

Cummetpus cdepsl U mapa

https://m.edsoo.ru/U8G24B0O8H

https://m.edso0.ru/6E6GX0YJS

64

CrepeomeTpruuecKre 3aauu
Ha JIOKa3aTeJIbCTBO U
BBIYHCIICHUE, CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHUEM UX CEUEHUM
TIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R



https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R

65

66

CrepeoMeTrpuyeckue 3a1auu
Ha JOKa3aTeJIbCTBO U
BBIYMCIICHUE, CBA3aHHBIE CO
chepoit u mapom,
MMOCTPOEHUEM UX CEUEHUI
IJIOCKOCTBIO

[IpuknagHeie 3a1a4u,
CBsI3aHHBIE cO cepoil u
apom

https://m.edso0.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9J]

67

68

[ToBTOpEHUE: OKPYKHOCTH HA
IJIOCKOCTH, BBIYHACIICHHUS B
OKPYXHOCTH, CTaHAAPTHBIE
noaoous

Pa3znuunbie kKOMOMHAIMY TeEl
BpalICHUs U
MHOT'OTPaHHUKOB

https://m.edsoo.ru/EJ20DAVE]

https://m.edsoo.ru/LE7933LXX

69

70

71

3agaun 1o teMe "Tena u
MTOBEPXHOCTH BPALLICHUS "
3anauun o teme "Tena n
MOBEPXHOCTH BpaILICHUS"
KonTponbHas pabdora "Tena u
MOBEPXHOCTH BpALLICHUS "

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

https://m.edsoo.ru/33W222M63

72

73

O6bém unmuHapa. Teopema
00 00BEMe TpsIMOTO
ITHH]IPA

Brruucienrue 006EMOB TEI C

https://m.edso0.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFMVF



https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF

MOMOIUIBIO ONPENIEIEHHOTO
uHTerpana. O6bpEM KoHyca

74

75

[Tmomanu OOKOBOM M ITOJTHOM
MMOBEPXHOCTH KOHYCa

CrepeoMeTpuyeckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB IIWIIMHPA, KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

https://m.edso0.ru/709VJYPSC

76

[IpuknagHble 3a1a4u 0 TEME
"OOBEMEI U IUIOIIAAN
noBepxHocTei Ten"

https://m.edsoo.ru/QXEA9GPVB

77

78

O0béM mapa u mapoBoro
cekropa. Teopema 06 00BEME
mapa. [Imomans cdepsl.
CrepeomeTpudecKkue 3a1aum,
CBSI3aHHBIC C BEIYUCIICHUEM
00BEMOB 111apa, apOBOIro
CerMeHTa U IIapOBOT0
CeKTopa

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI Te", CBSA3aHHBIC C
00BEMOM I1apa M TUIOMIABI0
chepbl. COOTHOIICHUS MEXTY
TUTONIA/ISIMH TTOBEPXHOCTEH U
00BbEMaMHU OT00HBIX TEN

https://m.edsoo.ru/VV6ONBVZX

https://m.edsoo.ru/EZH9GRUEJ]

79

[ToxoOHEIE TENa B
npocTpaHcTse. M3menenue
00BEéMa mpu mo1o0uu.

https://m.edsoo.ru/H24188MKQ



https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

CrepeoMeTpuyeckue 3a1auu,
CBSI3aHHBIE C BBIYHCIICHUEM
00BEMOB TeJl U TJIOIAIeH
IMOBEPXHOCTEMN

80

81

82

KonrtponpHhas pabora
"[1momaau MOBEpXHOCTH U
00BEMBI KpYTJIBIX TEN"

JIBM>KEHMS IPOCTPAHCTBA.
OtoOpaxxenus. [[BuxeHus u
paBeHcTBO ¢uryp. O6mme
CBOICTBA ABMKECHUM

Bunpe! nBrxkeHMn:
napasiebHbIN MepeHoc,
LEHTpAJIbHAsI CHMMETPHS,
3epKaJIbHAsI CHMMETpPHS,
ITIOBOPOT BOKPYT IIPSAMOM

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4YW6ENA

https://m.edsoo.ru/ZSUA77NTX

83

84

85

[Ipeobpa3zoBanus mogoowms.
[Tpsimas u cdepa Ditnepa
['eomeTpuueckue 3agaum Ha
NpUMEHEHHE JBUKCHUS
KounTponbsnas padota
"BekTopsl B npocTpaHcTBe"

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK

86

Ob6o06maromiee MOBTOPEHHUE
11 noHsTHA U METOAOB Kypca
reomeTpun 10—11 kmaccos,
cucTeMaTHu3allus 3HaHUM:

https://m.edsoo.ru/1IHVB2NZH9



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

"ITapaysienbHOCTH MPSAMBIX U
IJIOCKOCTEH B MpOCTpaHcTBe"

87

88

O06o06mmaroriee TOBTOPECHHE
11 nonsTHIA 1 METOAOB Kypca
reometpuun 10-11 knaccos,
cucTeMaTu3alus 3HaHWUM:
"BekTopsl B npocTpaHcTBe"

O6o0miaroniee MOBTOPEHUE
11 moHsTHIA U METOAOB Kypca
reometpun 10—-11 knaccos,
CUCTEMATH3AIA 3HAHUU:
"BekTopsl B mpocTpaHcTBE"

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3NIJOLN63

89

90

O06o06maroriee TOBTOPECHHE
11 noHsTHIA 1 METOAOB Kypca
reomeTpun 10—11 kmaccos,
cucTeMaTHu3allus 3HaHUM:
"O06beM MHOTOTpaHHHKA"

O6o0miaroniee MOBTOpPEHUE
11 moHsTHIA U METOAOB Kypca
reometpun 10-11 xmaccos,
cUcTeMaTU3alus 3HaHUM:
"O0beM MHOTOTpaHHHKA"

https://m.edso0.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o06maromiee MOBTOPEHHUE
11 noHsTHA U METOAOB Kypca
reometpun 10—-11 knaccos,
cucTeMaTHu3allus 3HaHUM:
"ILnomanayu moBEpXHOCTH U

https://m.edsoo.ru/H2ZABPRXO



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO

92

93

00BEMBI KPYTIIBIX TENT"

O06o06mmaroriee TOBTOPECHHE
11 moHsTHIA 1 METOAOB Kypca
reomerpun 10—-11 knaccos,
CHCTEMAaTH3aIIUs 3HAHUH:
"[1momaau MOBEpXHOCTH U
00BEMBI KpYTJIBIX TEN"

NtoroBast KOHTpOJIbHAS
pabora

https://m.edso0.ru/JG1DJ50NK

https://m.edso0.ru/GXZMP89GD

94

HToroBast KOHTpOJIbHAS
pabora

https://m.edsoo.ru/3J174MY6M

95

96

[ToBTOpEeHME, 000OIICHHE U
CHUCTEMAaTU3alus 3HAaHUHU

Hcropus pasBuTHs
CTEPEOMETPHUHU KaK HAYKHU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

https://m.edsoo.ru/U126CB4XL

https://m.edsoo.ru/IESALO6B5

97

98

Hctopus pazButus
CTEPEOMETPHUM KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX NH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3Butus
CTEPEOMETPHUM KaK HAYKU U
€€ PoJIb B Pa3BUTUHU

https://m.edsoo.ru/8ZKNMYFO03

https://m.edso0.ru/41X3XK0QO0G



https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBOTCPHBIX TEXHOJIOTuH

99

100

Hcropus pa3Butus
CTEpPEOMETPUHU KaK HAYKH U
€€ poJb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

Hcropus pasBuths
CTepEOMETPHUHU KaK HayKu U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ui

https://m.edsoo.ru/4APGHOJY AH

https://m.edsoo.ru/GEJCO734F

101

102

Hcropus pa3Butus
CTEPEOMETPHUH KAK HAYKHU U
€€ poJb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pazButus
CTEpPEOMETPHUHU KaK HAyKHU U
€€ poJb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUIl

https://m.edsoo.ru/RK4XSFWNR

https://m.edso0.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB
[10 TPOITPAMME

102



https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

MPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM

INPOI'PAMMBbI

10 KJIACC

Kon
NMPOBEPAEMOr0
pe3yJbTara

-
7.1
7.2
7.3
7.4

7.5

7.6
7.7
7.8

7.9
7.10

711

7.12

IIpoBepsiemblie mpeaAMeTHbIE Pe3yJIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM MPOTrPaMMbI CPeIHEro
001rero oopazoBaHusi

['eomeTpus

OnepupoBaTh NOHATUAMU: TOUKA, PAMasi, INIOCKOCTh

[IpuMeHATH aKCUOMBI CTEPEOMETPUHU U CIEJCTBHS U3 HUX IIPU PEIICHUHU T€OMETPUUECKUX 3a/1a4
OnepupoBaTh NOHATUAMU: NAPAIEIBHOCTh U NEPIEHANKYISIPHOCTD NPSIMBIX U IIIOCKOCTEMN

KnaccuduuumpoBats B3auMHOE pacrionoXeHne IPsSMbIX U IJIOCKOCTEH B IPOCTPAHCTBE

OnepupoBaTh MOHATUAMU: JBYTPAHHBIA YroJl, TPaHU JABYTPAHHOIO yria, peOpo ABYTpaHHOTO yrila, JTMHEHHBIH
yTOJI IBYTPAHHOTO YIJIa, TpafycHas Mepa ABYTPaHHOIO yria

OnepupoBaTh NOHATUSAMM: MHOTOIDAHHMK, BBINIYKJIBIM W  HEBBINYKJIBIM  MHOTOTPAHHHUK, DJIEMEHTHI
MHOT'OI'PaHHUKA, IPABUWJIbHBIA MHOIOTPAaHHUK

PacriozHaBath OCHOBHBIEC BUJIbI MHOTOTPAHHUKOB (MTMpaMua, MPU3Ma, IPSIMOYTOIBHBIN Tapaijiesienurme, Ky0)

KJ'IaCCI/I(l)I/IIII/IpOBaTB MHOTOTpaHHWKH, BBI6I/Ipa$I OCHOBaHHUA OJIsA KJ'IaCCI/I(i)I/IKaHI/II/I (BI)IHYKJ'IBIG N HCBBIITYKJIBIC
MHOI'OI'PAaHHUKH, IIPABHUIIBHBIC MHOI'OT'PAHHUKH, IIPAMBIC 1 HAKIIOHHBIC IIPU3MBI, Hapaﬂnenennnenm)

OHepI/IpOBaTB IIOHATHUAMU: CCKYIad IJIOCKOCTh, CCUCHNC MHOI'OI'PaHHHUKOB
OOBACHATD IMMPUHOMIIBI TIOCTPOCHUA CEUYCHUM MHOT'OTpPaHHHUKOB, UCITIOJIB3Yyda MCTO CIICA0B

CTpouTh ceueHHs] MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBHITIONHATH (BEIHOCHBIC) TUIOCKHE YEPTEKH M3 PHCYHKOB
OPOCTHIX 00BEMHBIX (PHUTYpP: BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaXOXKACHUE TEOMETPUICCKUX BEITUYMH MO 00pa3iiaM MU alrOpUTMaM, IPUMEHSIS H3BECTHBIC

AHAJIMTUYICCKUC MCTO/IbI TPU PCIICHUN CTAHAAPTHBIX MATCMATHYCCKHUX 3a1a4 Ha BBIYUCIICHHUC paCCTOHHI/Iﬁ MCKIY
ABYMA TOYKaMH, OT TOYKH J10 HpHMOﬁ, OT TOUKHUJO INIOCKOCTH, MCKY CKPCHIMBAIOUMUCS MTPAMBIMHU




Pemate 3agaum Ha HAXOXICHUE IrCOMCTPUYICCKUX BCINYHH IIO 06pa3uaM WA aJIrTOpUuTMaM, IPpUMCHASA U3BCCTHBIC

7.13 AQHAJIUTUYECKUE METOJIbI NP PEIICHUU CTAHJAPTHBIX MAaTEeMAaTHYECKHX 3a/ad Ha BBIYUCIICHUE YTIOB MEXIY
CKPEIIMBAIOIUMUCS MPSIMBIMH, MEXKTY IPSIMOH U TNIOCKOCTHIO, MEXKY INIOCKOCTSAMHU, IBYTPAaHHBIX YTIJIOB
714 Brruncnsate 00bEMBI U TUIOMIAIU TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MUpaMuaa) ¢ IpUuMeHeHneM (Gpopmyi,
BBIYHUCIISITH COOTHOIIECHUS MEXKY TUIOLIAIIMUA IOBEPXHOCTEHN, 00BbEMaMH MOIOOHBIX MHOTOTPAaHHUKOB
715 OrnepupoBaTh MOHATHUSMHU: CUMMETPHS B MPOCTPAHCTBE, IEHTP, OCh M IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U
MJIOCKOCTh CUMMETPUU (PUTYPBI
716 N3Bnekarb, npeoOpa3oBbIBATh W HHTEPIPETUPOBATH HH(OPMALUIO O NPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX
burypax, IpeICcTaBICHHYIO Ha YePTEKaxX U PUCYHKAX
717 [TpumensTh reomeTpuyeckue (GakTbl JJIS pEUICHUS CTEPEOMETPUYECKUX 3a/iay, MPEANOJaramilux HECKOJIbKO
[1aroB PEIIeHUs, €CIU YCIOBUS MPUMEHEHUS 3a1aHbl B sSIBHOU (hopme
718 [TpumeHsTh MpocTeiline MporpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH
CTEpPEOMETPUUECKHX 3a]1a4
719 [IpuBoMTH MpUMEpPHl MATEeMATHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE U KU3HU, PACIO3HABaTh IMPOSIBICHUE
3aKOHOB T'€OMETPUH B UCKYCCTBE
[TpuMeHsTh MONMy4YeHHBIE 3HAHMS Ha MPAKTHKE: aHAIM3UPOBATH PEalbHbIE CUTYAllMM U MPUMEHSTh W3y4YEHHBIC
MOHSTHSA B MPOIECCE MOMCKA PEIICHUs] MaTeMaTUYeCKH ChOPMYITUPOBAHHON TPOOTIEMBI, MOJIETUPOBATh PEAbHBIC
1.20 CUTyallud Ha S3bIKE T'€OMETPUM, MCCIENIOBATh IOCTPOCHHBIE MOJIEIM C MCHOJIb30BAaHUEM T€OMETPUUECKUX
NMOHATHM W TeopeM, amnmapara aireOpbl, pemiarh NPAKTUYECKUE 3a/Jadud, CBSI3aHHBIE C HaXOXKJICHHUEM
TEOMETPUUECKUX BETUUUH
11 KIIACC
Kon . .
NpoBepseMOro IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeIHero
o01rero oopazoBaHust
pe3yJbTaTa
6 [eomeTpust |
6.1 OnepupoBaTh TMOHATUSMH: IWIMHIPUYECKAsT TMOBEPXHOCTh, OOpa3ylollue IHJIMHIPUYECKONW TOBEPXHOCTH,

UJTUHIP, KOHMYECKask MOBEPXHOCTh, 00pa3yIoIlne KOHMYECKON TOBEPXHOCTH, KOHYC, ChepruyecKasi TOBEPXHOCTh



6.2

Pacno3naBats Tena BpameHus (IWIHMHIDP, KOHYC, cdepa U map)

6.3 OOBSICHATD CIIOCOOBI TIOIYYEHHUS TEN BPAIIECHHS
6.4 KnaccuduiupoBath B3aMMHOE PacIioyiokeHre chepsl ¥ IIIOCKOCTH
6.5 OneprpoBarh MOHATHAMM: IIAPOBON CETMEHT, OCHOBAHME CEIMEHTA, BBICOTA CETMEHTA, IAPOBOM CJIOM, OCHOBAHHUE
IIAPOBOTO CJI0sI, BLICOTA MIAPOBOTO CJIOSI, NIAPOBOM CEKTOP
6.6 BBIYUCIATE 00BEMBI U IIONIAIM TIOBEPXHOCTEH TEJI BPALIEHHUs, TEOMETPUYECKUX TN ¢ IPUMEHEHHEM (HOPMYJI
6.7 OneprpoBarh HOHATHSIMHU: MHOTOTPAaHHKK, BIMCAHHBIN B c()epy ¥ ONUCAHHBINA OKOJIO cepbl, cepa, BIUCAHHAS B
MHOTOTPaHHUK WJIM TEJIO BPAICHUS
6.8 BBIYHCIATE COOTHOIIEHHS MEXKIY TUIOMIAASIMH HOBEPXHOCTEN U 00bEMaMK TTOT00HBIX TEJI
6.9 M300paxaTh u3ydaeMble GUIyphl OT PyKU U C IPUMEHEHHEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BoINoHATE (BRIHOCHBIE) TUIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHUI CBEPXY, COOKY, CHHU3Y;
CTPOMTH CEUEHUS TEJ BPAILICHHUS
6.11 3BneKkaTh, MHTEPIPETHPOBATL M IPEOOPA3OBBIBATG MH(POPMALUIO O IPOCTPAHCTBEHHBIX TI'E€OMETPHYECKUX
(urypax, IpeacTaBICHHYIO Ha YEPTEKAX M PUCYHKAX
6.12 [IpUMEHATh TeoMeTpUYecKue (DAKTHI I PENICHHS CTEPEOMETPHMYECKUX 3aady, MPEINOoIaraloiiuX HECKOIbKO
' IIArOB PELIEHNS, €CIIU YCIOBHS IIPUMEHEHUS 3a1aHbl B IBHOU (Gopme
6.13 OnepupoBaTrh MOHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BBINONHATL JEHCTBUS CI0KEHUS BEKTOPOB, BHIUUTAHMSA BEKTOPOB M YMHOXKEHHUS BEKTOPA Ha YUCIO, OOBICHATH,
' KaKUMHU CBOMCTBAMU OHH 00JIa1al0T
6.15 [TpuMeHST TIPaBHUJIO Mapaliesenuieaa Py CI0KEHHH BEKTOPOB
OnepupoBarh IMOHATHAMM: JIEKAPTOBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO
6.16 BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJl MEKAY BEKTOPAMH, CKAISIPHOE IMPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHEIE U
KOMILJIaHAPHbIE BEKTOPHI
6.17 HaxomuTh CyMMy BEKTOPDOB M IPOU3BEICHHE BEKTOPA Ha YHCIIO, Yrol MEXKIY BEKTOPaMH, CKalIIpHOE
' IPOU3BEEHHE, PACKIAABIBATE BEKTOP I10 IBYM HEKOJIMHEAPHBIM BEKTOpAM
6.18 3aaBaTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPAUHAT




6.19

Pemarn HpOCTCﬁMHC TCOMCTPUYICCKUC 3a/Ia9 Ha IPUMCHCHUC BECKTOPHO-KOOPAMHATHOTO METOJ1a

Pematp 3amaun Ha AOKa3aTelIbCTBO MAaTEMATHMUYECKHUX OTHOIICHUN M HAaXO0XJICHHUE ICOMCTPHUYCCKUX BCJIIMYHUH II10

6.20 oOpasiam Wi airOpuTMaM, IPUMEHSIS U3BECTHBIC METObI MPU PEIICHUU CTAaHAAPTHBIX MATEMAaTUUYECKUX 3aja4
6.21 [IpuMeHATh TpOCTENIINE MPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MPU PEIICHUU
CTEPEOMETPUYECKHUX 33124
6.22 [IpuBoauTH, HpUMEpPHl MATEMATUYECKHX 3aKOHOMEPHOCTEM B NPHUPOAE M KM3HU, PACIO3HaBaTh NPOSBICHUE
3aKOHOB I'€OMETPHUH B UCKYCCTBE
[IpuMeHATh NOJIyYEHHbIE 3HAHHUS HA MPAKTHKE: aHAJIU3UPOBATh PEajbHbIE CUTyallud U MPUMEHSTh W3yUYCHHBIE
MOHSTHS B MPOLIECCE MOUCKA PEIIEHUSI MATEMATUYECKU cPOPMYIMPOBAaHHON MPOOIEMBI, MOJEIUPOBATh PealIbHbIE
6.23

CUTyalluhn Ha A3BIKEC TCOMCTPHUH, HCCICAOBATH IOCTPOCHHBLIC MOACIU C HCIOJb30BAHHUCM TCOMCTPHUUCCKHUX
MOHITUH U TCOPECM, aIlIapara anre6p51, peuiaTb IIPAKTHYCCKUC 3ajla4ui, CBA3AHHBIC C HaXO0XICHUCM
TCOMCTPHUUYCCKUX BCIIMYNH




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUSA
10 KJIACC

Kon
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

7.2

7.3

7.4

7.5

7.6

7.7

OCHOBHBIE TOHSITHS CTEPCOMETPHUH. Tqua, npsamasi, IIOCKOCTb, IIPOCTPAHCTBO. ITonsTre 00 aKCHMOMAaTHYECKOM IMOCTPOCHUHU CTCPECOMCTPHUU:
AKCHUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX

B3anMHoe pacnosioxkeHue IpsiMbIX B IPOCTPAHCTBE: MEePECEKaroIINecs, TapajljiebHble U CKpeluBatomuecs npsameie. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: Mapalljie/ibHbIE MPSIMbIE B MPOCTPAHCTBE, MAPAIIEIBHOCTh TPEX MPAMBIX, MAPAIEIbHOCTh MPAMON U TUIOCKOCTH.
VYribic coHampaBiICHHBIMH CTOPOHAMH, YroJl MEXIY NpPsIMBIMH B MPOCTpaHCTBE. llapanienbHOCTh TIJIOCKOCTEH: MapalijiesibHbIe IUIOCKOCTH,
CBOMCTBa MapajieNbHbIX IUIOCKOCTeH. [IpocTreline mpocTpaHCTBEHHBIE (PUTYpPHI HA TJIOCKOCTH: TETpadAp, KyO, mapajuieienure]l, MoCTPOCHHe
CEUYCHHI

[lepneHMKyYIAPHOCTD NMPSAMON M INIOCKOCTH: NEPIEHAMKYJSAPHBIE NPSMBbIE B IPOCTPAHCTBE, IPSIMbIC NapaJlIeIbHbIE M MEPIECHINUKYISPHBIE K
IUIOCKOCTH, IIPU3HAK MEPIEHIUKYIAPHOCTU NPSMON U IJIOCKOCTH, TEOpEMA O NPSAMOM NEPHEHIUKYISPHON IUNIOCKOCTH. YTJIBI B IPOCTPAHCTBE:
YO MEXAY IPSIMOM M IUIOCKOCTBIO, IBYI'PAHHBIN yroOJI, JUHEHHBIM YroJl JBYTPAaHHOTO yria. lIepneHauKynsp W HaKJIOHHBIE: PACCTOSHHE OT
TOUYKU JI0 IJIOCKOCTH, PAacCTOSIHUE OT MPSIMOM JI0 IUIOCKOCTH, HMPOEKIMs (UTIYpbl Ha MJIOCKOCTb. llepneHauKyaIsIpHOCTh IIOCKOCTEH: MpU3HAK
NIEPIEHIUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX neprneHauKynspax

[lonsiTie MHOrOrpaHHHMKa, OCHOBHBIE AJIEMEHTHl MHOTOTPaHHHMKA, BBINYKJbIE U HEBBINYKJIBIE MHOTOIPDAaHHUKH, pa3BEPTKa MHOIOIPAaHHHUKA.
[Ipu3ma: n-yronpHast mpu3Ma, T'paHM W OCHOBaHUS MNPHU3MBI, NpsiMas U HAKJIOHHAs NpPU3MbI, OOKOBas M IOJHAs MOBEPXHOCTb HPU3MBI.
[Tapannenenunesn, npsIMOYToJbHBINA THapajuielenunen W ero cpoiictBa. [Iupamupa: N-yroinpHas nmupaMmuja, TpaHM U OCHOBAHHME IMUPaMMJIBI,
OoKOBasi W TOJHAs TOBEPXHOCTh NUPAMUAbI, MpaBWIbHAs W Yyced€HHas MNupaMuia. OJEMEHTbl NpuU3Mbl M nHUpamunabl. I[IpaBuiibHbIE
MHOTOTPaHHUKU: TIOHATHE MPAaBUILHOTO MHOTOTPaHHUKA, MpaBUiIbHAs MPU3Ma M MpaBWiIbHAS MUpaMuia, IpaBUIIbHAsA TPEYroybHAs MUpamMuia u
NpaBUIBHBIN TeTpasap, kyO. IIperncraBieHue O NpaBMIIBHBIX MHOTOIpaHHMKAax: OKTadAp, JIOJAeKadaAp M uKocadapyrue CedeHus NpU3MBI U
MTUPAMUIBI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, IJIOCKOCTU. DJIEMEHTH CHMMETPUM B IUPAMUJIAX, apauleIenunenax,
MIPaBWJIbHBIX MHOTOTPaHHUKAX

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [Inomans 60K0BOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBaHUI, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [lnmomans OGOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPABUIIBHOM
MMpaMH/JIbl, TEOpeMa O IUIoIIau yceu€HHOU nupaMuasl. [Tonstre 06 06béMe. O0BEM nupaMubl, IPU3MbI

[TogoOuebIe Tena B mpocTpancTBe. COOTHOMICHHUS MEX Y TUTOMIAAIMHU TOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEJ




11 KJIACC

Kon IIpoBepsieMblii 371eMeHT CO/IePKAHUS
6 IeomeTpus
6.1 [unuuapudeckas MOBEPXHOCTh, 00pa3yrolyMe HWJIWHIPUYECKON TMOBEPXHOCTH, OCh IUIUHIPHUYECKON MOBEPXHOCTH.
[{unuHap: ocHOBaHUS U OOKOBas MIOBEPXHOCTh, 00Opa3yroliasi U OCh, IJIOIIAlb OOKOBOW U MOJHON MOBEPXHOCTH
Konunueckass moBepXHOCTb, 00Opa3yrolie KOHMYECKON MMOBEPXHOCTH, OCh U BEpIIMHA KOHMYEeCKOW noBepxHocTu. Konyc:
6.2 OCHOBAaHHUE U BEpIIMHA, 00pa3yrolas U OCh, IJIONIAlb OOKOBOM U MOJHONW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIine
U BBICOTA, OCHOBaHUs U OOKOBast IOBEPXHOCTh
6.3 Cdepa u map: ueHtp, paauyc, AMaMeTp, IJIOMIA b TOBEpXHOCTU cheprl. BzaumHoe pacnonoxkenue chepbl U MIOCKOCTH,
KacaTreibHas TNIOCKOCTh K cdepe, Mmiomaas chepbl
6.4 N3o0paxenue Ten BpalieHus: Ha TUIOCKOCTH. Pa3BEpTka NUIUHIpa U KOHYCa
65 KoMmOuHanmu Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTPaHHUK, OMUCAHHBIA OKOJIO cdephl, chepa, BOUCAHHAS B
MHOTOTPaHHUK, UJIU TEJIO BPAILEHUS
6.6 [Tonsitue 00 o0BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPSAMOYTOILHOTO Mapajjieienuneaa u
' cienctBus U3 He€. O0bEM UIMHApPa, KoHyca. O0BEM 1mIapa u miomaas chepbl
6.7 [TogoOHebIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKTY TUIOIIAISIMU MMOBEPXHOCTEH, 00BEMaMK MOJOOHBIX TE
6.8 Ceuenus nuinHapa (mapauiebHO U NEPIEHIUKYIISIPHO OCH), CEUEHUs KOHYyca (MapajuieIbHOe OCHOBAHUIO U TIPOXOsIiee
' yepes3 BEPUIMHY), CEUYEHHMs [1apa
BekTtop Ha miiockoctu W B mpocTpaHcTBe. CIIOKEHHE W BBIUMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4YHUCIIO.
6.9 Pa3znoxxenne BekTopa 1mo TpéM HekOMIUIaHapHBIM BekTopaM. [IpaBuno mapamnenenunena. Pemenue 3agad, CBA3aHHBIX C
IIPUMEHEHHUEM TIPABUII IEUCTBUM C BEKTOpaMU
[IpsamoyronpHas cucteMa KoopAauHat B npoctpaHcTBe. Koopannatel Bektopa. [Ipocreiimue 3agaun B KoopaAuHaTax. Yo
6.10 Mexay BekTopamu. CKalsipHOE€ NPOU3BEJICHHE BEKTOPOB. BhIUuMcCiieHHE YITIOB MEXIY MPSAMBIMH U IJIOCKOCTSIMH.

KOOp)II/IHaTHO-BCKTOpHI)II‘/JI MCTOA IMPU PCIICHHUH IT'COMCTPUICCKUX 3a1a4




MPOBEPSIEMBIE HA ET'D IO MATEMATUKE TPEEOBAHUS K PE3YJIBbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPETHET'O OBIIIEI'O OGPA3OBAHUA

Kon
NpoBePSIEMOro
TPeOOBaHUA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM Pe3yJbTATAM OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl
cpeaHero o01ero o0pa3oBaHus

Brnanenune Meronamum J10Ka3aTeNbCTB, aJTOpPUTMaMH peEIIEHUs 3ajad; yMeHue (GOopMyJIupoBaTh U ONEPUPOBATH
MOHATUSAMM: ONIPENEICHHE, aKCHOMa, TEOpEMa, CIEIACTBHE, CBOMCTBO, IPU3HAK, I0KAa3aTEIbCTBO, PaBHOCUIIBHBIE
(GbOopMyIHPOBKY; NPUMEHSTh UX; YMEHHE (OPMYIHPOBATH OOpAaTHOE U MPOTHUBOIIOIOKHOE YTBEPXKACHHUE, MPUBOIUTH
IpUMEpPbl W KOHTPIPUMEPBI, HCIIONB30BaTh METOJ MATEMaTHYECKOM MHIYKLUUHU; IPOBOAMUTH JOKa3aTEIbHBIE
pPacCy)XJICHMsI IIpU PELICHHH 3a/1ad, OLECHHUBATh JIOTMYECKYI0 MPABUIBHOCTH PACCYXACHUN; YMEHHE ONEPUPOBATH
MOHATUSAMM: MHOYKECTBO, IIOAMHOKECTBO, OIIEpallMd HAJ MHOXKECTBAMHU; YMEHHE HCIOIb30BATh TEOPETUKO-
MHOKECTBEHHBIH ammapar JUIsl ONMCAaHUS PeajbHBIX MPOLECCOB U SIBICHUM M IPHU PELICHUU 337ad, B TOM YHUCIE U3
Jpyrux y4eOHBIX INPEeAMETOB; YMEHHE ONEepUpOBaTh MOHATHAMU: Tpad, CBSI3HBIM Tpad, aepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/1aBaTh M OMMCHIBATh Tpadbl Pa3IMYHBIMH CHOCOOaMH; MCIOJIb30BaTh Ipadbl MpHU pelIeHUU
3a1a4

YMeHne omnepupoBaTh IMOHATHSIMU: HATypajJbHOE YHCIIO, LIEJIOE€ YHCIO0, CTENEHb C IEJIBIM IIOKa3aTeleM, KOPEHb
HaTypaJbHOW CTENEHHU, CTENIEHb C PALIMOHATIBHBIM MOKa3aTeIeM, CTENeHb C JEHCTBUTENbHBIM MTOKa3aTeNeM, JIorapupm
4HUCJIa, CHUHYC, KOCHHYC ¥ TaHI€HC IPOU3BOJBHOIO YHCIA, OCTATOK II0 MOIYJIO, palHdOHAIbHOE YHUCIIO,
UPPALMOHAIIBHOE YHCJIO, MHOXKECTBA HATYPAJIbHBIX, LEIbIX, PALUOHAIBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE
UCIOJIb30BAaTh MPU3HAKU JEIUMOCTH, HAaUMEHBIIMK OOHIMIl AenuTenb M HauMeHbllee oOllee KpaTHOEe, alrOpUTM
EBximna mnpu peleHu 3a1ad; 3HAKOMCTBO C Pa3JIMYHBIMU IIO3MLUOHHBIMH CHUCTEMAMH CYHUCIICHUS;, YMEHHUE
BBIMOJIHATH BBIUMCIICHNE 3HAUCHUN U MpeoOpa3oBaHUs BBIPAKEHHUH CO CTENEHSIMH U JorapudmMamu, npeoOpa3oBaHus
JIpOOHO-pAallMOHATBHBIX BBIPAKEHUN; YMEHHE OINEpPUPOBAaTh MOHATUSAMU: IMOCIEIOBATEIbHOCTh, apudmeTnyeckas
nporpeccus, reoMeTpudeckas mporpeccusi, 06CKOHEYHO YObIBaIOIIasi TeOMETpUUYEecKas MPOrpeccusi; yMeHUe 3aJ1aBaTh
NOCJIeIOBAaTEIbHOCTH, B TOM YHCJIE€ C TIOMOIIBIO PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEepUpOBaTh MOHATUSMHU:
KOMIUIEKCHOE YHUCJIO, COMPSIKEHHBIE KOMIUIEKCHBIE YHMCIA, MOJYJIb U apryMEHT KOMILJIEKCHOTO 4Kcia, popMa 3amucu
KOMIUIEKCHBIX ~ 4Huceln (reomMeTpuyeckas, TpPUTOHOMETpUYecKas M  ainredpamyeckas); yMETb MPOU3BOAUTH
apudmMeTHUecKkue ISHCTBHS C KOMIJIEKCHBIMU YHCIAMH; IPUBOAMTH MPUMEPHI HCIIOJIB30BaHUS KOMIUIEKCHBIX YHCEI;




OIICPHUPOBATH NOHATHUAMU: MaTpHULla 2X2 u 3><3, OIIPCACIUTCIIb MATPUIIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue  onepupoBaTh  NOHATHSMH:  palMOHAJIbHBIE,  HPpPallMOHAIbHBIE,  IIOKA3aTENbHbIE,  CTEIEHHBIE,
JorapupMuUecKre, TPUrOHOMETPUUYECKHE YPaBHEHHSI U1 HEPABEHCTBA, UX CHUCTEMBI;, YMEHUE ONEPUPOBATH MOHITUIMU:
TOXKJIECTBO, TOXJIECTBEHHOE Ipeo0pa3oBaHUE, YpPAaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHUH U HEPABEHCTB,
PaBHOCHJIBHOCTh YPAaBHEHUM, HEPABEHCTB U CUCTEM; YMEHHUE PEIAaTh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C TOMOIIBIO
pa3iIMuyHBIX NPUEMOB; pellaThb YypPaBHEHMs, HEPAaBEHCTBA M CHCTEMbl C IapaMeTpoOM; IPUMEHATh YpaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBbI Ul PELICHUs MaTeMAaTUYeCKUX 3a]a4 U 3ajlad U3 pa3IMuHbIX 00JacTel HAyKU M peabHOU
KU3ZHU

YMeHue omnepupoBaTh MOHATHUAMU: (YHKIMS, YETHOCTh (PYHKLUMHU, NEPHUOJUMYHOCTb (YHKIHMH, OIPAaHUYEHHOCTb
(GyHKIMM, MOHOTOHHOCTh (DYHKIMH, SKCTpeMyM (YHKLIMH, HauOojblllee M HAaUMEHbIlee 3HAaYeHUS (PYHKIMU Ha
NPOMEXYTKE, HENpepbIBHAS (YHKIUSA, aCUMOTOTHI rpaduka (QyHKIUH, MepBas U BTOpas NpPOU3BOJHASA (PYHKLMH,
reOMEeTpUYEeCKU U (pU3NUecKuil CMBICT IMPOM3BOAHOM, epBOOOpa3Hasi, ONpeAeaEHHbIN HHTErpall; YMEHUE HaXOIUTh
acCUMNTOTHI rpaduka (YHKIMH; YMEHUE BBIYUCIATH MPOU3BOJHBIE CyMMBbI, IPOU3BEACHUS, YACTHOIO M KOMITO3ULIUU
byHKIMH, HAXOAUTh YpaBHEHUE KacaTelbHOM K rpaguky (QyHKUMU; YMEHUE HAaXOIUTh MPOU3BOIHBIE AJIEMEHTAPHBIX
(GyHKUMNA; yMEHUE UCIOIb30BaTh MPOU3BOAHYIO ISl UCCIEN0BaHUS (QYHKIMN, HAXOJUTh HAaUOOJIbIINE U HAUMEHbBIINE
3HaYeHHus (yHKIU; cTpouTh rpauKd MHOTOWIEHOB C MCIOJNB30BAHWEM ammapaTa MaTeMaTHYeCKOIo aHalu3a;
OPUMEHATh MPOU3BOJHYIO [UIsl HAXOXACHHWS HAWIYYIIEro PpEelIeHUs B NPUKIATHBIX, B TOM YHUCJIE COLHUAJIbHO-
HKOHOMHMYECKUX U (U3MUYECKUX 3a/]a4ax; HAXOJUTh IJIOMAIU U 00BEMBI (PUTYp C MOMOILIBIO MHTErpaia; NpUBOJUTH
IpUMEpbl MATEMAaTHYECKOTO MOJIEIMPOBAHUS C MOMOUIbIO MU hepeHIINaTbHBIX YPaBHEHU N

YMeHue onepupoBath NOHATUAMU: Tpaduk GyHKIUU, OOpaTHas QPYHKIMS, KOMIO3ULIMS QYHKUMN, TUHEWHAs QYHKIMS,
KBaJipaTU4Hass (QyHKIMs, parioHaidbHasi (YHKIUS, CTeTIeHHAs (DYHKIUS, TPUTOHOMETpUYeckue (pyHKIuu, oOpaTHbIC
TPUTOHOMETpUYECKHEe (DYHKITNH, MOKa3aTenbHas U JorapupMudeckast GyHKINN; YMEHHUE CTPOUTH rPaUKN H3y4eHHBIX
GbyHKIUH, BBIMONHATH MpeoOpa3oBaHus IpadukoB (QYHKIMM, KCMONb30BaTh TpapUKd i HU3YYEHHs MPOIECCOB U
3aBUCUMOCTEH, MpPU PEUICHUH 3a/Jad U3 JAPYruxX Y4eOHBIX IMPEeIMETOB M 3aJady M3 peaJbHOM >KU3HH; BbIpaXXaTb
dopMynamMu 3aBUCHUMOCTH MEXAYy BEJIMYMHAMHU; HCIOJb30BaTh CBOMCTBAa M Tpaduku (GYHKIUA UIS pelieHus
ypaBHEHUI, HEPABEHCTB W 33/1a4 C MapaMeTpaMu; W300pakaTh Ha KOOPAMHATHOMW IJIOCKOCTH MHOKECTBA pPEIICHHUN
ypaBHEHUI, HEPABEHCTB U X CUCTEM

YMeHne pemath TeKCTOBBIE 33[]a4d Pa3HBIX THIIOB (B TOM YHUCIIC Ha TPOIICHTHI, O M YacTH, Ha JIBIXKEHHE, padoTy,
CTOMMOCTh TOBapOB W YCIYT, HAJIOTH, 3aJa4d W3 00JacTH YIpaBJICHUS JIMYHBIMH M CEMEHHBIMH (DUHAHCAMM);
COCTaBJISITh BBIPRKEHHUS, YPaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO 3a/1ayH, UCCIEAOBATH IMOJYUYEHHOE




pellleHue U OLEHUBATh IPABIONOAOOHOCTh PE3YJIbTATOB; YMEHHE MOJAEIUPOBATh pPEabHbIE CUTYallUH Ha S3bIKE
MaTEMaTUKH; COCTABJIATh BBIPAKEHUSA, YPABHEHUS, HEPABEHCTBA M WX CUCTEMBI 10 YCIOBHIO 3aJauyM, MCCIEAO0BATh
MOCTPOECHHBIE MOJIEIH C UCIIOJIH30BAHUEM ammapara ainre0pbl, HHTEpIPETUPOBATh MOJTYyYEHHBIN pe3ybTat

YMeHue omnepupoBaTh MOHATUSIMU: CpellHee apu(MeTHUEeCcKOoe, MeJhaHa, HaumOoJiblllee M HaWMMEHBIIEe 3HAUCHUS,
pa3Mmax, JUCTEepCUsi, CTAaHIAPTHOE OTKJIOHEHHE YHCJIOBOrO Hal0oOpa; yMEHUE W3BJIeKaTh, WHTEPIPETUPOBATH
uH(pOpMaILINIO, TPEACTaBICHHYI0O B TaOJuIlaX, Ha JuarpamMmax, rpagukax, OTPaKaloIllyl0 CBOHCTBAa pealibHbIX
MPOLIECCOB U SIBJICHUI; MPEICTaBIATh HHPOPMAIIUIO C TIOMOIIBIO TaOIUI] U AUArPaMM; HCCIIEOBaTh CTATUCTUYECKUE
JTAaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM rpaduyecKruX METOJIOB U 3JEKTPOHHBIX CPEICTB; rpaduuecKku UCCIEeI0BaTh
COBMECTHBIE HAOIIOJICHHUS C IOMOIIIBIO TUarpaMM pacCEUBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHUAMM: CIyYaWHBIM ONBIT M CIydallHOE COOBITHE, BEPOSTHOCTH CIYyYailHOTO COOBITHS;
YMEHHUE BBIUUCIATH BEPOSITHOCTh C MCIOJIb30BAaHUEM TIpaQUUECKUX METOIO0B; NPUMEHSITh (POPMYNbl CIOKEHUS U
YMHOXXECHUS BEPOSITHOCTEH, (OpPMYILy IOJHOW BEpOSTHOCTH, Gopmyny bepHymnn, komOuHaTOpHble (GaKThl |
(GbopMyIIbl; OLEHUBATh BEPOSTHOCTH PEAJbHBIX COOBITUN; YMEHHE ONEpPUpPOBATH MOHSATUSAMHU: CllydailHas BEJIMYMHA,
pacnpeneNeHHe BEPOSITHOCTEH, MAaTEMaTHYECKOE OKHMIAHUE, AMCIEPCUS W CTAHAAPTHOE OTKIOHEHHE CIy4alHOU
BEJIMYUHBI, PYHKINUU PacHpeesIeHUs] U IIOTHOCTU PaBHOMEPHOIO, TIOKA3aTeIbHOI0 ¥ HOPMAaJIbHOIO pacHpeesIeHui;
YMEHHME UCIOJB30BaTh CBOMCTBA M3YUYEHHBIX PACHPENCICHUN Ui pEUIeHMs 3a]1a4; 3HAKOMCTBO C IOHATHUSAMM: 3aKOH
OOJBIINX YUCEN, METOJbI BEIOOPOUYHBIX MCCIEAOBAHUN; YMEHHE MPUBOJUTH MPUMEPHI MPOSBIEHUS 3aKOHA OOJIBIIUX
YHCell B IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE ONEPUPOBATH MOHATUSAMU: COUETAHUE, IEPECTAHOBKA, YHCIIO
COYETAaHUH, YUCIIO NEPECTaHOBOK; OMHOM HbI0TOHA; yMeHHEe MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKACHUS IS
pelieHusi 3aJady; OLICHUBATh BEPOATHOCTH pEalbHBIX COOBITUH; COCTABISATH BEPOSTHOCTHYIO MOJAEIb U
MHTEPIPETUPOBATH MOJIYYECHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATUSAMU: TOYKA, IPsAMasi, INIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, BEIUYMHA YIJIa, INIOCKUM
yTOJl, IBYTPaHHBIN YroJ, TPEXTPAHHBIN Yroj, CKPEIIMBAIOIINECS MPSMBIE, MMAPaUICIbHOCTh U MEPIECHINKYISIPHOCTD
IPSAMBIX U IUIOCKOCTEH, YroJl MEXKAY NPAMBIMH, YIrOJI MEXAY IPSAIMON U IUIOCKOCTBIO, YrOJl MEXKIY ILIOCKOCTSAMH,
paccTosiHue OT TOYKHU A0 IUIOCKOCTH, PACCTOSHUE MEXKIY IPSAMBIMU, PACCTOSHHUE MEXIY IUIOCKOCTSIMH; YMEHHE
UCIIOJIb30BAaTh NPHU PELIEHUH 33Jau HM3ydyeHHble (AKTbl M TEOpeMbl IUIAHUMETPUHU; YMEHHUE OLIEHHWBATHh pa3Mepbl
00BEKTOB OKPY’KAIOIIETO MUPA; CTPOUTh MaTEMAaTUYECKUE MOJIEIU C TTOMOIIbI0 FTEOMETPUUECKUX TTOHATUIA U BEJIUYHH,
penaTh CBA3aHHbIE C HUMU ITPAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHATUAMU: IIOWAAL (GUTYPBI, 00BEM (UTYpBhl, MHOTOTPAHHUK, TPABUIIbHBIA MHOTOIPAaHHUK,
CeueHHEe MHOTOTPaHHMKA, KyO, Mapaijienenunesa, npu3Ma, nupamuaa, Gurypa u mOBEpXHOCTh BpallleHUs, LUIHHID,




KOHYC, mmap, chepa, miomanp chepsl, IUIOMAp TOBEPXHOCTH NMUPaMU/Ibl, IPU3MbI, KOHYyca, HWIMHJpPA, 00BEM Ky0a,
IPSIMOYTOJIBHOTO Mapajuieenune1a, IupaMuabl, IPU3Mbl, WIMH]pa, KOHYCA, 1apa, pa3BEPTKA IOBEPXHOCTH, CEUECHUS
KOHYCa U IWIMHJPA, NapauIeIbHbIE OCH MM OCHOBAHMIO, CEUEHHE IIapa, IJIOCKOCTh, Kacaromascs cepsl, HWIKHIPA,
KOHYCa; YMEHHE CTPOUThH CEYEHHE MHOTOIpaHHMKA, 1300pakaTh MHOTOTPAHHUKH, (PUTypBl M IOBEPXHOCTH BpALICHHUS,
UX CEUEHUs], B TOM YHCJE C MOMOLIbIO 3JIEKTPOHHBIX CPEJACTB; YMEHHE MPUMEHATh CBOMCTBA reOMETpUUYECKUX (Uryp,
CaMOCTOSTENBHO (POPMYIUPOBATh ONPEAEIICHUS U3y4aeMbIX (PUTYp, BBIABUIATh TMIIOTE3bl O CBOWCTBAX M NPHU3HAKAX
F€OMETPUYECKUX (QUIYp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; YMEHHE NPOBOAMUTH KiIacCHU(PUKaLKIO (GUTYp IO
pa3IMYHBIM IPU3HAKAM, BBIIOIHITh HEOOXOAMMBbIE TOTIOHUTENbHbBIE TOCTPOCHHUS

11
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YMeHHe OoneprupoBaTh NOHATUAMU: IBH)KEHUE B IPOCTPAHCTBE, NMApAJUICIIbHBIA IEPEHOC, CHMMETPHSI Ha IVIOCKOCTH U B
IPOCTPAHCTBE, MTOBOPOT, IpeoOpa3oBaHue Mo100us, NOJO0OHbIE (UTYPHI; YMEHUE PAaclo3HaBaTh paBHbIE U MOJ00HBIE
¢burypsl, B TOM 4HCII€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; UCIIOJIB30BATh T€OMETPUYECKUE OTHOLLIEHUS MPU PEIICHUU
3a/1a4; HaxOJUTh TEOMETPUYECKHUE BEIMYMHBI (IJIMHA, Yroj, IUIouiaab, O0OBEM) HpH pPEIIEHUU 3a7ad U3 JIPYrux
y4eOHBIX IPEIMETOB U U3 PEalbHOI KU3HU; YMEHHE BBIYUCIATH T€OMETPUUYECKUE BETUUMHBI (JUTMHA, YOI, TUIOMAdb,
00BEM, IUIOIIA L MMOBEPXHOCTH), UCIOIb3YsI U3YUEHHbIE (POPMYNIBI M METOABI, B TOM 4YHCIE: IUIOIAAb IOBEPXHOCTH
NUpPaMU/Ibl, TPU3MBI, KOHYCA, IIMIMHAPA, IJI01aab chepbl; 00bEM KyOa, MPsIMOYTOJIBHOTO Mapajljiesienuie1a, MMpaMubl,
NPU3MBI, IWJIMH/IPA, KOHYCA, [11apa; YMEHHE HAXOAUTh OTHOILIEHUE 00bEMOB MOJOOHBIX (PUTYP

YMeHne onepupoBaTh MOHATHAMH: NPSAMOYTOJbHAs CHCTEMa KOOPJAWHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAWUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHHWE BEKTOpAa Ha YMCIO, pPa3loXKEHUE BeKTopa Mo 0a3ucy, CKaJsipHOe
IIPOU3BEICHNUE, BEKTOPHOE IIPOM3BEACHUE, YIOJd MEXKIYy BEKTOPAMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIM U
KOOpJMHATHBIA METOJI JUIsl pEIICHUsI TEOMETPUYECKUX 3a7a4 U 3a]]a4 IPYruxX yueOHbIX IPEeIMETOB
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YMmeHue BeIOMpATh MOAXOMALIMM METOA JJIs peIIeHUs 3a/]1a4d; MOHMMaHUE 3HAYMMOCTH MAaTeMAaTUKH B HM3y4YEHHU
NPUPOJHBIX U OOIECTBEHHBIX MPOLECCOB U SIBJICHHM; yMEHUE pacro3HaBaTh INMPOSIBICHHE 3aKOHOB MaTeMaTHKU B
HCKYCCTBE, YMEHHE MPUBOJIUTH IPUMEPHI MATEMATUYECKUX OTKPBITUH POCCUMCKON U MUPOBOM MaTEMaTHYECKOW HAYKH




IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbBIX HA EI'D IIO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAHUSL

Kon
1 Yucna u BEIYNCICHUS
11 Harypanbnbie u nensie uncna. [IpuzHaku 1eIMMOCTH HEITbIX YUCEN
1.2 Parnmonansublie yncia. OOBIKHOBEHHBIE U I€CATUYHBIE IPOOU, TPOLEHTHI, 0ECKOHEUHBIE IIEPUOINYECKHE JpodU
13 Apudpmerndyeckuii KOpeHb HaTypajabHOU cTeneHu. JleiicTBus ¢ apuMeTHYeCKUMH KOPHSAMU HaTypalbHOU CTENEHU
14 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ palMoHaIbHBIM ITOKa3areneM. CBONCTBA CTEIIEHU
15 CuHyC, KOCHHYC ¥ TaHT€HC YHMCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHUCIOBOIO apryMeHTa
16 Jlorapudm uucna. [lecaTuuHble U HATYpaJIbHbIE JIOTapU(MBbI
1.7 JleiictBuTenbHble yucna. Apudmernyeckue ornepanuu ¢ JeHCTBUTEIbHBIMU uYuciaaMu. [IpuOnmkE€HHbIE BbIYMCIEHUS,
IIPAaBWJIA OKPYTJIEHHMS], IPUKNKA U OLICHKA Pe3yJIbTaTa BIUYMCICHUN
1.8 [IpeoGpazoBanue BhIpaKeHUM
1.9 KomnekcHele yncia
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenbie u qpoOHO-paliMOHANBHBIE YPaBHEHUS
2.2 HppanmonaibHble YpaBHEHHS
2.3 TpuroHoMmerpudyeckue ypaBHEHUs
2.4 [TokazaTenpHbIe U TOTapUPMHUUECKUE YPABHEHUS
2.5

[lenwie u 1poOHO-paIIMOHATBHBIC HEPABEHCTBA




2.6

HppanmonaibHble HEPaBEHCTBA

2.7 [Toka3zaTenbHble U TorapuPpMHUUECKUE HEPABEHCTBA

2.8 TpuroHomeTpuyecKkue HEpaBeHCTBA

2.9 CucteMbl 1 COBOKYITHOCTH YPAaBHEHHI U HEPABEHCTB

2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU

2.11 Martpuia cucteMbl TMHEHHBIX ypaBHEHUN. ONpeneauTelb MaTpHUIIbI

3 DYHKIUN U TPapUKH

31 Oyukuus, cnocoOs! 3aganus pynkuuu. I'paduk ¢pynkuuu. BzaumMuo odbpatueie GpyHKUIMU. UETHBIE U HEUETHBIE (DYHKLINU.
[leprognueckue pyHKIUU
OO6nacth ompeneneHuss U MHOXKeCTBO 3HadeHUH QyHkuuu. Hymu ¢ynkuun. IIpomMexyTku 3HAKONOCTOSHCTBA.

3.2 [TpoMexyTku MOHOTOHHOCTH (DyHKIMH. MakcUMyMbl 1 MUHUMYMbl (pyHKUMUA. Hambomnpliee M HauMeHbIlee 3HAUYEHUE
(YHKIMU HA IPOMEKYTKE

33 CreneHHas QyHKIUS ¢ HaTypaJbHBIM U IIeNIbIM Moka3zareneM. E€ cBolictBa u rpaguk. CBoiictBa M rpaduk KopHs N-0it
CTEIICHU

3.4 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpapuKu

3.5 [TokazaTenpHas u Jorapudmudeckas QyHKIMU, UX CBONCTBA U rpaduKu

3.6 Touku pa3psiBa. AcuMNTOTHI rpadukoB pyHkUN. CBOMCTBA QYHKIIMN, HEIPEPBHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHMS MTOCIIEA0BATEILHOCTEH

3.8 Apudmernyeckast u reomeTpuyeckas nporpeccu. Popmyia CI0KHbBIX TPOLIEHTOB

4 Havana MmaTemaTH4ecKoro aHaansa
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET



HOACHUTEJBHASA 3ATINCKA

VY4eOHbIil Kypc «BeposSTHOCTh M CTAaTUCTHKA» YTIYOJIEHHOTO YPOBHS SBIISICTCS MPOJOJDKCHHEM M Pa3BUTHEM OJHOMMEHHOT'O Y4eOHOTO
Kypca yriryOJI€HHOTO YPOBHS Ha YPOBHE CpeaHEro o0Iero oopazoBanus. YUeOHBIM Kypc MpeaHa3sHaueH 111 (GOPMUPOBAHUS Yy 00yUaIOIINXCS
CTATUCTUYECKOW KYJIbTYpbl W MOHMMAaHUS POJM TEOPUH BEPOSTHOCTEH KaK MaTeMaTHYECKOTO HHCTPYMEHTA ISl U3Y4YEHHUS CIIy4yalHBIX
cOOBITHH, BEJIMUMH U TIporieccoB. [Ipu n3ydeHnn kypca odoramaroTcs MpeAcTaBICHUs 00yJarouXcsl 0 METOJaX UCCAeA0BaHUS H3MEHUHNBOTO
MHpa, pa3BUBAETCS MOHUMAHUE 3HAYUMOCTH M OOIIHOCTH MaTeMaTHYECKHUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS.

Conepxxanue yueOHOTO Kypca HalpaBJI€HO HA 3aKpeIyIeHWE 3HAHUHM, MOJYYSHHBIX IPU U3YYEHUHU Kypca Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, ¥ Ha pa3BUTHE MPEJCTABICHUN O CIIydalHBIX BEJIWYMHAX M B3aHMOCBS3SIX MEXIy HUMH Ha BaXKHBIX MPUMEPAX, CIOKETHI
KOTOPBIX TOYEPIHYTHI U3 OKPYXaloIlero mMupa. B pesynbrare y oOydarommxcs AOMKHO C(hHOPMHUPOBATHCSA MpEICTaBIeHUE O Haubosee
yIOTPEOUTEIBHBIX U OOIIMX MAaTeMATHYCCKUX MOJICIAX, HCTIOIb3yEeMBIX JJISI ONTMCAHUS aHTPOIIOMETPUYECKUX U JeMorpaduuecKuX BEJIMYWH,
MOTPEITHOCTEN B pa3jIMYHBbIC POJAa U3MEPECHUSX, JIUTEITBHOCTH O0€30TKa3HOW pabOThl TEXHUUYECKUX YCTPOMCTB, XapaKTEPUCTHK MAaCCOBBIX
SIBJICHUHM W MPOIECCOB B 00IIeCcTBE. YUEOHBIN Kypc SABISIETCS 0a30i NI OCBOSHUS BEPOSTHOCTHO-CTATUCTHUYCCKUX METOJI0B, HEOOXOIUMBIX
CIEIMATUCTaM HE TOJIbKO WHXXCHEPHBIX CIEIUAIbHOCTEH, HO TaKKe COIUAIbHBIX M IICHUXOJOTHYECKHX, IOCKOJIBKY COBPEMEHHBIE
0OIIIeCTBEHHBIC HAyKH B 3HAYUTEIHHOM MeEpe HCIOJB3YIOT alapar aHanau3a OonbInuX AaHHBIX. LleHTpalbHYy!0 dYacTh y4eOHOro Kypca
3aHUMAaeT 00CYXeHUE 3aKOHA OONBIINX Ynces — QYHIaMEHTAIbHOI0 3aKOHA TPUPO/IbI, HMEIOIIET0 MAaTEMAaTHYECKYI0 (pOpMATTA3AIHUIO.

B cooTBeTcTBUY ¢ yKa3aHHBIMH IEISIMHU B CTPYKTYpE YU4eOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKA» Ha yriayOJ€HHOM YPOBHE BBIJICIICHBI
OCHOBHBIE coJiepKaTeNibHbIe TUHUU: «CilydaiiHble COOBITHSI U BEPOSTHOCTU» U «CllydaliHbIe BETUYMHBI U 3aKOH OOJIBIIIUX YHCEI.

IToMUMO OCHOBHBIX JIMHHH B YYe€OHBIH KypcC BKJIIOUEHBI 3JIEMEHTBHI TEOpUHU TpadoB W TECOPUM MHOXKECTB, HEOOXOJHMMBIC IS
MIOJTHOLICHHOTO OCBOCHHS MaTepHuaia JaHHOTO Y4eOHOTO Kypca M CMEXHBIX MAaTEMaTHYECKUX YU€OHBIX KYPCOB.

Conepxxaaue auHuN «CydaiiHbIe COOBITHS W BEPOSITHOCTHY CIIYKHUT OCHOBOH JJIsi (JOPMHPOBAHMS TMPEACTABICHUNA O pacrpeIeleHun
BEPOATHOCTEH MEXKJY 3HAUYCHUSMHU CIIyYallHbIX BEJIMYMH. BakHyr0 4YacTb B OTOM COAEPXKATEIbHOW JIMHUM 3aHUMAET M3Y4YCHHE
TCOMETPUUECKOTO U OMHOMHMAIIBHOTO pacHpeae/ICHH W 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMH — IOKa3aTeIbHBIM W HOPMaJIbHBIM
pacrpeeIeHUSIMHU.

Tembl, CBS3aHHBIC C HEMPEPHIBHBIMU CIIYJallHBIMH BEIIMYMHAMHU W PACIPEACICHHUSIMH, aKIEHTUPYIOT BHHUMaHUE OOYYaIOIIUXCS Ha
OTMMCAaHUW W W3YYCHUU CIIyYaWHBIX SBJICHUN C MOMOIIBI0O HEMpepbhIBHBIX (PyHKIMHA. OCHOBHOE BHHUMAHHE YJENSAETCS IMOKAa3aTeIbHOMY H
HOPMaJIbHOMY pacIpeeIeHUsIM.

B yueObHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIIBHOE U3YUYEHUE CBA3U MEXKAY CIyYalHBIMH BEIMYMHAMH U OTIMCAHWE ITOU CBSI3U C
MOMOIIBI0  KOA(DPUIIMEHTa KOPPENSIUA W €ro BBIOOPOYHOTO aHaora. OJTH DJIEMEHTHl COACpIKAaHHS pa3BUBAIOT TeMy «JluarpamMmebl



paccerBaHUs», W3YYEHHYIO Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUs, © BO MHOIOM OINUPAIOTCS HAa CBEIEHUS U3 KYpPCOB airedOpbl U
T€OMETPHH.

Emé onun snemeHT conaep)kaHus, KOTOPBIM TNpeiaraeTcsi Ha O3HAKOMHUTEIBHOM YPOBHE — TMOCIEIOBATENIbHOCTh CIy4alHBIX
HE3aBUCHUMBIX COOBITHI, HACTYMAIOIINX B €AUHUILY BpeMeHU. O3HAKOMJICHUE C pacIpeeICHUEM BEPOSTHOCTEH KOJUYECTBA TaKUX COOBITUH
HOCHUT pa3BUBAIOLIMN XapaKTep U SABIAETCS AaKTyalbHBIM i OynylmHMX aOUTypHUEHTOB, MOCTYMAIOMIMX Ha Y4eOHble CHEIHalbHOCTH,
CBSI3aHHBIE C OOLIECTBEHHBIMU HayKaMU, TICUXOJIOTHEHN U yIIPaBICHUEM.

Ha u3ydenne yueOHOTO Kypca « BeposiITHOCTh U CTaTHCTHKA» Ha yriIyOJICeHHOM ypoBHE oTBoauTCs 68 yacoB: B 10 kinacce — 34 yaca (1 gac
B Heaenmo), B 11 ximacce — 34 gaca (1 gac B Heelno).



COJAEP)KAHUE OBYYEHUSA
10 KJIACC

I'pad, cBsa3HbIN rpad, myTH B rpade: nukisl U nenu. CTeneHs (BaJIEeHTHOCTh) BEpIIMHBL. ['padbl Ha m1ockocTu. JlepeBbs.

CryuvaiiHble SKCIIEPUMEHTHI (OMBITHI) U CllydyailHble COOBITHSA. DJIeMEHTapHbIe COOBITHS (UCXObl). BeposTHOCTH ciyyaltHOro COOBITHS.
bnu3ocTk 4acToThl U BEpOSITHOCTH COOBITHIA. CilydaliHbIE OIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu Haj, COOBITHAMM: IEepecedeHne, oObEeINHEHHUE, MPOTUBOIMOJIOKHbBIE cOoObITHs. JuarpamMMmel Oinepa. dopMmyna ClOXEHUs
BEPOSITHOCTEN.

VYcnoBHas BEPOATHOCTh. Y MHOXKEHUE BeposiTHOCTEW. JlepeBo ciydaitHoro skcrepumenTta. dopmyna moiaHon BeposTHOCTH. Dopmyna
baiieca. HezaBucrumbie coObITHS.

buHapHBIN ciy4ailHblld ONBIT (MCHBITaHKE), yclleX U Heynada. HezaBucumbie ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAHUHI 10 IIEPBOTO
ycnexa. [lepecranoBku u paxropuan. Yucno coueranuii. TpeyronpHuk [lackans. @opmyna 6uHoma HeroToHa.

Cepus HezaBUCHMBIX HcnbITaHuN beprysu. CiydaiiHelii BBIOOp U3 KOHEUHOM COBOKYITHOCTH.

Cnydaiinas BennunHa. PacnpeneneHune BeposiTHocTel. Jmarpamma pacnpeneneHus. Onepanuy HajJ CIIydYalHBIMH BEJIMYMHAMM.
bunapnas cinyuaiinas Benuuuna. [Ipumepsl pacripeneneHnuii, B TOM YUCie TeOMETpUIEecKoe 1 OMHOMHUAIbHOE.

CoBMecTHOE pacnpesiesieHue JBYX CIy4alHbIX BeJIW4YuH. He3aBucuMble ciydailHble BEIMYMHBI. MaTeMaTHYECKOE OKUJIAHUE CITy4aiHOMN
BEIUYMHBI (pacnpenenenus). IIpuMepsl MpUMEHEHUS MATEMATHUUYECKOIO OXUAAHWS (CTpaxoBaHuUeE, joTepes). MaTemMaTHUeCKOoe OKHJaHUE
OMHApHO ciydyailHOM BEIMYMHBI. MaTeMaTuyeckoe OKuJaHue CyMMBbI CIIy4ailHbIX BeTUYHH. MaTeMaTu4eckoe OKuAaHe TeOMETPUYECKOTO U
OMHOMMAJILHOTO PacIpeIeIeHUM.

Jucnepcuss M CTaHJApTHOE OTKJIOHEHHME clydyallHOM BenuuuHbl (pacnpezaeneHusi). Jlucnepcuss OMHApHOM Cily4ailHOM BETWYHHBI.
MareMaTnuecKkoe 0KMIaHUE IPOU3BEACHNS U AUCIIEPCUS CYMMBI HE3aBUCHMBIX CIIyYalHBIX BEJIWYUH. JlUcnepcus U CTaHAAPTHOE OTKIOHEHNE
OMHOMMAJILHOTO pacrpenaenaeHus. Jlucnepcus u CTaHJapTHOE OTKIIOHEHHE T€OMETPHUECKOT0 PaCpeIeIeHusI.

11 KUIACC

HepaBenctBo YebbiméBa. Teopema UeObnmuéBa. Teopema bepnymnu. 3akon Oonbiiux uucen. BrIOOpOYHBI METON HUCCIEIOBAaHUM.
Bri6opounbie xapaktepuctuku. OLeHUBaHHE BEPOSTHOCTH COOBITHS MO BHIOOPOUHBIM JaHHBIM. [IpoBepka MpOCTEUIINX TUIOTE3 C MOMOIIBIO
W3YUYEHHBIX paclpeeiIeHUN.

HenpepriBHbie cityyaiinbie BennyuHsbl. [Ipumepsl. @yHKINS IUIOTHOCTH BEPOSTHOCTH paclpeciieHus. PaBHOMEpHOE pacnpenesieHue U
€ro CBOWCTBA. 3a/1auy, MPUBOJALIME K MOKA3aTEIIbHOMY PaclpeAcsIeHUI0. 3aaul, PUBOIAIINE K HOPMAJIBHOMY pacnpeaesieHno. OyHKuus



IJIOTHOCTH BEPOSITHOCTU IMOKA3aTEeNbHOTO pacipeaesieHusi, (yHKIUS IUIOTHOCTH BEPOSITHOCTH HOpPMajbHOTO pachpeneieHus. DyHKIus
IJIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEAEICHUS.

[TocnenoBaTeIbHOCTH OJIMHOYHBIX HE3aBUCUMBIX COOBITHA. 3a/1auu, MpUBOIINE K pacnipeaeneHuto [lyaccona.

KoBapuamust nByx cnydaiiHeix BenuuuH. Koadduiuent mnuueiHoi koppensuuu. CoOBMECTHbIE HAOMIOAEHUS ABYX BEIUYHH.
Bri6opounsiii k03ghunueHT Koppeaaiuu. Pasnuuue Mexay JTUHEWHOW CBS3bI0 M NMPUYMHHO-CIICACTBEHHON CBsA3bI0. JIMHelHas perpeccus,
METO]T HANMEHBIIINX KBaAPATOB.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHKA»
(YIJIYBJIEHHBIA YPOBEHDB) HA YPOBHE CPEJHEI'O OBHIETIO OBPA30OBAHUS
JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:xIaHCKOro BOCIIUTAHUSA:

chOpMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMHM OO0YYaromerocss Kak aKTHBHOTO M OTBETCTBEHHOIO 4JIEHA POCCHUHCKOro oOIIecTBa,
MpEACTaBICHUE O MAaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TPaxAaHCKOro OOIIecTBa
(BBIOOpPBI, OIIPOCHI U IPYTOE), YMEHUE B3aMOJIEHCTBOBATh C COLMAILHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSAMH U Ha3HAUCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUSA:

chOpMUPOBAaHHOCTb POCCHUICKOM TpaTaHCKOW HACHTUYHOCTH, YBAXKEHHS K MPOLUIOMY W HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
IIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSM POCCHUCKMX MAaTEeMaTHKOB M POCCUHUCKOW MAaTeMaTHYECKOW IIKOJIbI, HCIOJIb30BaHUE ITHX
JOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHX, chepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Hapoaa, CHOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, JTHUYECKOTO MOBEICHHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM AOCTIDKCHHM HAayKH U JEATEIbHOCTHIO YYEHOTO, OCO3HAHHME JUYHOTO BKJIAJa B MOCTPOCHUE
YCTOHYHBOTO OYAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MUY, BKJIIOYAsi SCTETUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEeUICHUH, pacCyKIeHUH,
BOCIIPUMMUYHMBOCTh K MATEMAaTHUECKUM aCIIeKTaM Pa3Iu4YHbIX BUJIOB UCKYCCTBA;

5) pusnuecKkoro BOCIUTAHUSA:

chOpMUPOBAaHHOCTh YMEHUS IPUMEHSITh MATEMATUUECKHE 3HAHMS B MHTEpEcax 3JI0pPOBOro U 6€30macHOro oopasa KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 370POBBIO (3J0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OTABIXA, PETYNsipHast GU3HUECKas aKTUBHOCTB),
(bu3nuecKoe COBEPIICHCTBOBAHUE TPU 3aHITHIX CIIOPTUBHO-030POBUTEIILHON IEITENEHOCTHIO;

6) Tpy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTbH K TPY/y, OCO3HAHUE [IEHHOCTH TPYIOTIOOMS, HHTEpPEC K pa3lnyHbIM cepaM npodhecCHOHATHEHON NeITeIbHOCTH, CBSI3aHHBIM
C MaTeMaTUKOW W e€ MPUIIOKCHUSMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIA BHIOOp Oyaymied mnpodeccun W pean30BbIBATH COOCTBEHHBIE
KU3HEHHBIC TJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMAaTHYECKOMY OOpa30BaHHIO M CaMOOOPa30BAaHUIO HAa MPOTSHDKCHUH BCEU JKHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIIEHUH NMPAKTHYECKUX 3a]1a4 MaTEMaTUUECKOW HAMPaBICHHOCTH;

7) 3K0JI0TM4€eCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH IKOJOTHUECKON KYJIbTYphl, TOHUMAHNE BIUSHUS COIMATBLHO-DKOHOMUYECKUX MPOIECCOB HA COCTOSHUE MPUPOTHOM
U COIMAJILHOM CpeJbl, OCO3HAHUE TTI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOoOJieM, OpUEHTAIU Ha MMPUMEHEHUE MaTEeMaTHYEeCKUX 3HAHUM



JUI pellieHus 3aa4 B Oo0JIaCTU OKpY’KaloUle cpejbl, MIIaHUPOBAaHUE MOCTYIKOB U OLIEHKU UX BO3MOXHBIX MOCIEICTBUM JUIsl OKpyXKaromien
Cpelpl;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKM W OOIIECTBEHHOM IPAKTHUKH,
NOHMMaHUE MAaTEeMaTHYeCKOM HayKu Kak cdepbl 4YeIoBEUeCKOM JeATeNIbHOCTH, 3TalloB €€ pa3BUTUS M 3HAUUMOCTU JJI Pa3BUTHS
LIMBUJIIN3ALIMY, OBJAJICHUE SI3bIKOM MaTEMaTUKH M MaTEMaTUYECKON KyJIbTYpOHW Kak CPEJICTBOM IO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBISATh
IPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATbI
Ilo3naBaTe/ibHBIE yHHBepPCcAJIbHbIE Y4eOHbIe AelicTBUS

ba3oBrble Jornyeckue AedcTBUA:

BBISBJIATh U XapaKTE€PHU30BaTh CYIIECTBEHHbIC NPU3HAKM MAaTEMaTHMYECKUX OOBEKTOB, MOHATHM, OTHOIIEHUN MEXIy MOHATHIMH,
(bopMynupoBaTh ONpPEEICHUS MOHATHI, YCTaHAaBIMBATh CYUIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHMS JJ1s1 0OOOIEHUSI U CPaBHEHMS,
KPUTEPHUH NIPOBOAMMOI0 aHAIIN3a;

BOCIIPUHHUMATbh, (POPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJEHUS: YTBEPAUTEIbHBIE U OTpPHUIATENIbHbIE, €IMHUYHbIEC, YACTHbIE U 00IIUE,
YCIIOBHBIE;

BBISIBIISIT MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTUBOpeuUss B (pakTax, JAaHHBIX, HAONIOJEHUSAX M YTBEPKIACHUSX,
npeuiaraTb KpUTEpUH /IS BBISBICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNH;

JIeJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U HHIYKTUBHBIX YMO3aKIOUYEHHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPANBATh apryMEHTAIUIO,
MPUBOAMUTH TPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/IEHUS U BHIBOJIBI;

BBIOMpATh CIIOCO0 perieHus yueOHoU 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUs, BBIOUPATh Harbosee MOAXOIAIIHNN ¢ yuéToM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPHEB).

ba3oBrble ucciieqoBarebCcKue 1eHCTBHA:

UCIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUA MHCTPYMEHT MO3HAHUA, (POPMYNIHPOBATH BOIPOCH], (PUKCHPYIOIINE NMPOTUBOpPEUHE,
npo0sieMy, yCTaHaBIMBATh HCKOMOE M JJaHHOE, (POPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBAThH CBOIO TIO3UIIUI0, MHEHHE;

MPOBOJIUTH CaMOCTOSTEIHHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEJAOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
0o0BbeKTa, SIBJICHUS, MPOIIecca, BBISBICHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMHU, SIBIICHUSMHU, IPOLIECCaAMU;

CaMOCTOATEIBHO (OPMYITHPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yiabTaTaM MPOBEIEHHOTO HAOIIOACHMS, UCCIEIOBaHUS, OLCHHUBATDH
JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 0000IIEHUH;

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MIPOLIECCA, a TAKXKE BBIABUTATh MPEAOJI0KEHNS O €T0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora ¢ nundopmanmeii:



BBISIBIISITH A€(PUIUTHI HH(OOPMALIMK, JTAaHHBIX, HEOOXOAMMBIX JJIs OTBETAa HAa BOIIPOC U AJIs PEIlIeHUs 3a/1a4u;

BBIOMpaTh UH(POPMAIIMIO U3 WCTOYHUKOB PA3IUYHBIX THUIIOB, aHAM3UPOBAaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(OpPMALIUIO
Pa3TUYHBIX BUJIOB U ()OPM IPEICTABICHUS;

CTPYKTYpUPOBaTh MH(POPMAIIHIO, TPEACTABIAT €€ B pa3IMYHbIX (popMax, WILTIOCTPUPOBATH rpaduUueCcKy;

OLICHUBATh HAJIEKHOCTh HH(OPMAIINH 110 CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKaTHBHBIE YHUBepPcadbHbIe y4eOHbIe JeiicTBHSA

Oo0uienne:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBHUIMU U LETISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOUYKY 3pEHUs B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 10 XOAY PeIleHus 3a]a4l, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yNbTaT;

B XOJ€ OOCYXJECHMs 3aJaBaThb BOIPOCHI MO CYHIECTBY OOCYXIaeMOM TeMbl, MpOOJIeMbl, pelaeMoil 3ajayu, BBICKAa3bIBaTh HJIEH,
HaIleJICHHbIE Ha TMOHWCK PELIECHUS, COMOCTABIATh CBOM CYXKICHUS C CYXKIACHHSIMH IPYTUX YYAaCTHUKOB JHANIOTa, OOHAPYXKUBATh pa3Inuue U
CXO/JICTBO TTO3UIIHH, B KOPPEKTHOU (hopMe PopMyTupoBaTh pPa3HOIIACHS, CBOM BO3PAKEHNS,

MIPEICTABIISATh PE3YNbTATHI PEIICHUS 3a/1a4H, IKCIEPUMEHTA, UCCIIEA0OBAHUS, IIPOEKTA, CAMOCTOSTEIILHO BHIOMPATh (JOPMAT BHICTYILIICHUS
¢ Y4ETOM 3a/1ay MPe3eHTALMH U OCOOEHHOCTEH ayAUTOPHH.

PeryasiTuBHBIe YHHBepcaJIbHbIe yueOHbIe qeiicTBUsI

Camoopranu3zanus:

COCTaBIISITh IUIAH, aJTOPUTM pEIICeHUs 3aJa4d, BBIOMPATh CHOCOO pEImIeHHS C Y4ETOM MMEIOIIMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4€TOM HOBOW WH(OPMAIIUH.

CaMOKOHTPO.1b, IMOIHOHAIbHBIH HHTEJJIEKT:

BIIAJICTh HaBBIKAMH MMO3HABATEIILHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX JEUCTBUI M MBICIUTEIBHBIX MTPOILIECCOB, X PE3YIIHTATOB,
BJIAJIETh CII0CO0AMU CaMONPOBEPKU, CAMOKOHTPOJIS MPOLiecca U pe3yibTaTa pelieH!s] MaTeMaTHUeCKON 3a/1auH;

MpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUHU 3aJaul, BHOCUTh KOPPEKTUBHI B JAESATEILHOCTh HA OCHOBE HOBBIX
00CTOSATENbCTB, TAHHBIX, HAMICHHBIX OMHUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa IEId U YCIOBHUSM, OOBSCHATH MPUYMHBI JOCTHIKEHUS WM HEIOCTH)KCHHS Pe3yJbTaTOB
NesATeTLHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEJIbLHOCTD:

MMOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHAWBUIYAIBHOW pabOTHI MpH PEIICHUU y4eOHBIX 3a/ad, MPUHUMATh IIeNTh
COBMECTHOW JIEATEIBHOCTH, IJIAHUPOBATH OPTaHMU3AIMI0 COBMECTHOH pPabOThI, pacmpenemnsiTh BHIBI paboT, JOroBapuBaTHCS, OOCYXKIATh
MPOIIECC U Ppe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;



y4acTBOBaTh B IPYNIOBBIX (opmax paboTel (00CyxkaAeHUs, OOMEH MHEHUMH, «MO3TOBbI€ LITYPMbD» M HHBIE), BBIIOJHATH CBOKO YacTb
paboThl U KOOPAMHHPOBATH CBOM JCHCTBUS C JIPYrMMH 4YIEHAMH KOMaH[bl, OLICHMBATh Kauye€CTBO CBOErO BKJIaJa B OOIMIMHM MPOIYKT IO
KpUTEpUIM, cHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHUSL.

INPEIMETHBIE PE3YJIBTATBI

K kxoniy 10 kjacca o0yvaromuiicss HayIuTCs:

CBOOOJHO ONEpUPOBATh MOHATUAMMU: rpad, ITOCKUMN rpad, CBSI3HBIN rpad, myTh B rpade, Lemb, UK, I1ePEBO, CTENEHb BEPIIMHBI, IEPEBO
CIIy4ailHOTI'O 9KCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATH MOHATHSAMH: CIyYalHBI SKCIEPUMEHT (ONBIT), CIydyallHOE COOBITHE, AJIEMEHTAPHOE CIy4dyallHOE COOBITHE
(o7eMeHTapHbIl HMCXO0Jl) CIy4yallHOrO OMNbITa, HAaXOAUTh BEPOSITHOCTH COOBITMM B OIBITaX C PaBHOBO3MOXKHBIMH 3JIE€MEHTAPHBIMU
COOBITUAMM;HAXOIUTh U (HOPMYIUPOBATH COOBITUA: MepeceueHrne, 0ObeIMHEHNE TAaHHBIX COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE TaHHOMY,
UCIOJb30BaTh JUarpamMMbl Jiliepa, KOOPAMHATHYIO NMPSAMYIO U pEIleHUs 3a7ad, MOJIb30BaThcs (HOPMYIIOi CIOKEHHUS] BEpOSITHOCTEH IUis
BEPOSITHOCTEH IBYX M TPEX CIy4alHbIX COOBITHI;

ONEepUpOBATh TOHATUSAMHU: YCIOBHAs BEpPOSTHOCTb, YMHOXKEHHE BEpPOATHOCTEH, HE3aBHCHMBbIE COOBITUS, JEPEBO CIy4yailHOro
AKCIIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITHH C MOMOIIbIO MpaBUja YMHOXEHHS, JAEPEBa CIYy4allHOTO ONbITA, UCIOJIb30BaTh (OPMYILY
MOJTHOW BeposATHOCTH, (popmyny baiieca mpu perieHun 3anad, ONpeNeNsaTh HE3aBHUCHUMOCTh COOBITMH MO (opMmyjie M N0 OpraHu3aluu
CIIy4alHOT'O SKCIIEPUMEHTA;

IPUMEHATh U3Yy4YE€HHblE KOMOMHATOpPHBIE (OPMYJbl Ul MEPEUUCTICHUS 3JIEMEHTOB MHOKECTB, HJIEMEHTAPHBIX COOBITUH CIIy4ailHOTO
OTbITA, PEIICHUs 3aJad 10 TEOPHH BEPOSTHOCTEH;CBOOOTHO ONEPUPOBATH MOHATUAMU: OWHAPHBIN CIlydyallHBIA ONBIT (MCIBITAHKE), yCIIEX U
HeyJ/laya, He3aBUCUMBbIE HUCIIBITAHUs, CEpUsl UCIIBITAHUN, HAXOAUTh BEPOSITHOCTU COOBITHI: B CEpUM UCIBITAHUN JIO MEPBOTO yCIeXa, B CEpUU
ucnbITaHul bepHyIu, B OBITE, CBI3aHHOM CO CIIYYailHBIM BEIOOPOM M3 KOHEUHOW COBOKYITHOCTH;

CBOOOZHO OMNEpPUPOBATH MOHATUSAMHU: CllydailHass BETUYMHA, pacIpe/elieHue BEpOsITHOCTEW, nuarpaMma pacipejaeieHusi, OuHapHas
cllyyaiiHasi BeIMYMHA, TeOMETPUIECKOe, ONHOMHUAIBHOE pacpeiesieHuE;

OIIEpUPOBATH MOHATUSMU: COBMECTHOE paclipeiesieHue ABYX ClIy4alHbIX BETMUYHMH, UCIIOJIb30BaTh TAOJUIy COBMECTHOIO paclpeeIeHUs
JBYX CIIy4allHBIX BEJIMYUH JUIS BBIJCIICHUS paclpeieieHus KaX10i BEJIMYUHBI, ONPe/IeIeHUs HE3aBUCUMOCTHU CIYyYalHbIX BEIMYMH;CBOOOHO
ONEepUpPOBATHh TOHATHEM MaTeMaTHYECKOro OXKUIAHUS ClIydyallHOW BeIMYMHBI (pacrpejiesieHus), MPUMEHSITh CBONWCTBA MaTeMaTHYECKOIo
OKU/IaHUS TIPU PELICHUH 33]a4, BEIYUCIIATH MAaTEMAaTHIECKOE OKUTaHNe OMHOMHAIFHOTO U TEOMETPHUUECKOTO pacipe/IeIeHU;

CBOOOZHO OMEPUPOBATh MOHSTHUSIMH: JAMCIEPCUS, CTAHAAPTHOE OTKIOHEHHE CIy4aHOM BEJIMYMHBI, MPUMEHATH CBOWCTBA JUCIEPCHUU
CIy4ailHOM BEIWYMHBI (paclpeneseHus) NpHU PElIeHUH 3a/1ad, BBIUYUCIATH AMCIEPCUI0 U CTAHJAPTHOE OTKIOHEHUE T'€OMETPHUYECKOro U
OMHOMHUAIBHOTO pacIpeaeseHui.

K koHny 11 kiacca o0yvaromuics Hay4nuTCs:



BBIYHCIISATH BEIOOPOYHBIE XapaKTEPUCTUKU MO JTAHHOM BHIOOPKE U OIICHUBATh XapaKTEPUCTUKH I'€HEPaIbHOM COBOKYMHOCTH JAAHHBIX I10
BBIOOPOYHBIM XapakTepucTukaMm. OLEHUBATh BEPOSITHOCTU COOBITHMI M MPOBEPATH NPOCTEHIIME CTATUCTUYECKHUE THIIOTE3bI, IMOJIb3YSCh
M3Y4YEHHBIMU PaclpeesICHUSIMU;

IIPUBOJUTH IIPUMEPHI 3a]1a4, IPUBOASAIIMX K ITOKA3aTE€IbHOMY PacHpeaesIeHHIO, 3a/1ad, IPUBOJAIIMX K HOPMAJIbHOMY PACIPEAEICHHUIO.
OnepupoBaTh MNOHATUSAMH: (QYHKIUS TUIOTHOCTH BEpPOSITHOCTH IIOKA3aTENbHOTO paclpeaesieHus, (QYHKIMsS TUIOTHOCTH BEPOSTHOCTH
HOPMAJIbHOT'O pacipeneneHus, PyHKIUs IUIOTHOCTH U CBOMCTBAa HOPMAJIbHOTO paclpeleIeHUS;

onpeaenaTb KodhPpUIMeHT TMHEHHONW KOppesiuu, BEBIOOPOYHBINA KOA(DOUIIUEHT KOPPESAIUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne /it Konrpoasubie IIpakTnyeckue
NporpaMmal Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI pecypesI
1 DneMeHTH TeopuH rpados 3
5 CrnyualiHble ONBITHI, CITy4aliHbIE COOBITUS U 3
BEPOSITHOCTH COOBITHI
Onepanuy Hal MHOKECTBAMU U
3 coObITusIMU. CIIO)KEHUE U YMHOXKEHHE 5
BEPOSITHOCTEH. Y CIIOBHAsI BEPOSITHOCT.
HeszaBucumsie coObITUS
4 OneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocne0BaTeIbHbIX UCIIBITAHUM.
5 Ucneiranus bepuymnu. CioyyaiiHslil BBIOOP 5
13 KOHEYHOU COBOKYITHOCTH
6 Crny4aitHble BEJIMUMHBI U PACIIPEACIICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KJTACC

KosaunvecTBO yacon DJIeKTPOHHBbIE

HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne ni/nt Kourpoabsusie IIpakTnuyeckue

NPOrpamMMbl Bcero oOpa3oBaTte/ibHbIE

padoThI padoThI
pecypcsbl

3aKoH OOJBIINX YHCEeIT

DIIeMEHTBl MATEMATHYECKON CTaTUCTUKH

HenpepsiBHBIE CTydailHbIE BEIMUYUHBI

(pactipeneneHus), Moka3aTelbHOE U 4

HOPMAJIbHOE paclpeieeHUs

Pacnipenenenue Ilyaccona

CBs3b MEXTYy CITy4YallHBIMHM BEJTMYMHAMU

O06001IeHE ¥ cCHCTEMATU3ALNS 3HAHUI 11 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacoB
Ne [ara DJIEeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Kourpouabsubie IIpakTHnueckue
n/n Bcero u3yuyeHus: oOpa3oBaTesIbHbIE PeCypChl

padoThbI padoThI

I'pad, csa3HBIM rpad,
1 Npe/ICTaBICHHUE 33]1a9H C 1 https://m.edso0.ru/DNVEQSSRQ
MTOMOIIIBIO Tpada

Crernenb (BaJI€HTHOCTH)
2 BepiuHbL. [1yTh B rpade. 1 https://m.edsoo.ru/UXI4HCLAL
[lenu u UKIIBI

I )
pacpt Ha miockocTH. Jlepeso 1 https://m.edsoo.ru/24XFA5016

CJ'IY‘-I&IZHOFO OKCIICPUMCHTA

CrnyualiHble SKCTIEPUMEHTHI

(OmBITEY) M CaIyHatiHbIe 1 https://m.edso00.ru/JIIN2M7PO

COOBITHS. DJIeMEHTapHbIE
COOBITHSI (UCXO/TBI)
BepositHOCTB cityyaliHOTO
coObITHsI. BeposiTHOCTH

5 COOBITHH B OIBITaX C 1 https://m.eds00.ru/8S3C8YCML
PaBHOBO3MOKHBIMH

SJICMCHTAapHbIMHU COOBITUSIMH

BepositHOCTB citygalilHOTO
coObITHs. BeposiTHOCTH

6 COOBITHI B ONBITAX C 1 https://m.edsoo.ru/N2R1G2PJ5
PaBHOBO3MOKHBIMH

3JIEeMEHTaPHBIMHU COOBITUSIMU

7 [Tepeceuenue, 0ObeTUHCHHE 1 https://m.eds00.ru/183Y3NKOQ



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/183Y3NKOQ

MHOKECTB U COOBITHIA,
MIPOTUBOMOJIOKHBIE COOBITHSI.
@opMmyra CIOXKEHUs
BEPOSITHOCTEN

YcnoBHas BEpOSATHOCTb.
YMHOKEHUE BEPOSITHOCTEM.
dopMmyiia yCIOBHOU
BEPOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

YcnoBHas BEpPOSATHOCTb.
YMHOKEHUE BEPOSITHOCTEM.
dopmyiia yCI0BHOMN
BEPOATHOCTH

https://m.edsoo.ru/ORLGTZ9K7

10

11

dopmyiia NOJIHOU
BEpPOSITHOCTH

®opmyna baiieca.
He3aBucumbie cOOBITHS

https://m.edsoo.ru/UNX09C5LX

https://m.edsoo.ru/NYF9VJ6R6

12

13

Komb6unaTopHoe mpaBuio
ymMHOXeHHs. [lepecTaHOBKH 1
dakropuan

Uucno coueTaHuid.
Tpeyronpnauk [lTackans

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

14

15

®opmyna 6uHoma HeroToHa
KounTponsnas padora Nel:
"I"'padbl, BEpOSTHOCTH,
MHOKECTBa, KOMOMHaTOpUKa"

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

16

bunapHbIl Cl1ydaliHBIA OIIBIT
(ucnbiTaHuE), ycnex u
Heynavya. HezaBucumblie

https://m.edsoo.ru/l'Y4T46J0Q6



https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

17

HUCIIBITAHUS. CepI/m
HE3aBUCHUMBIX HUCIIBITAHUMN a0
IICPBOTO YCIICXa

Cepnﬂ HC3aBUCHUMBIX

HUCIIBITAaHUH 10 IICPBOTO YCIICXa

https://m.edso0.ru/Q1KT2Y9IU

18

19

20

21

Cepust HE3aBHCUMBIX
vcnbiTaHui beprym
Criyualinblil BIOOp U3
KOHEYHOW COBOKYIHOCTHU
[IpakTuueckas padoTta ¢
UCII0JIb30BAHUEM

AIEKTPOHHBIX TAOIHIL

CinyualiHas BeJIMYMHA.

Pacnipenenenue BEposTHOCTEN.

Jmarpamma pacripeeneHus

https://m.edsoo.ru/HIWIZ7FD8

https://m.edsoo.ru/VCL7PSUOX

https://m.edsoo.ru/NE69MIZJO

https://m.edsoo.ru/SMFB4W1JM

22

Onepanuu HaJ Ciiy4yallHBIMU
BennuuHaMu. [Ipumepsl
pacnpenenenuid. bunapHas
Cly4aiiHas BEJIUYMHA

https://m.edsoo.ru/C6TDDUNJ8

23

I'eomeTpuueckoe
pacnpeneseHue.
bunomuanbHOE
pacnpeneneHue

https://m.edsoo.ru/JTT2F54GL

24

MaremaTnueckoe OXKHUIaHuE
CIIly4YalHOM BEJIMYMHBI.
CoBMecTHOE pacnpeneseHue
JBYX CIy4allHBIX BEJIUYUH

https://m.edso00.ru/77Z76Y7KB

25

Hesasucumblie ciydaiinbie

https://m.edsoo.ru/N9D71J9PM



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM

26

27

BeanunHbBL. CBOMCTBA
MaTEeMaTUUECKOTO OXKUTaHUS.
MatemMaTuueckoe OKHJaHue
OMHAPHOU CITyJIaitHOM
BCIIUYHUHBI

MaremMaTndeckoe OXKugaHue
reOMETPUUYECKOTO U
OMHOMHUAIIEHOTO
pacnpeneneHuin

Jlucniepcusi U CTaHIAPTHOE
OTKJIOHEHUE

https://m.edso00.ru/C6HWOBTQQ

https://m.edsoo.ru/BGX67VSNV

28

29

30

Jucniepcust OuHapHOM
CIIy4ailHON BEJIMYMHBI.
CaoiicTBa gucnepcuun

MaremMaTudeckoe OKUgaHue
MPOU3BEJCHUS U TUCTIEPCHUS
CYMMBI HE3aBUCUMBIX
CIIy4allHbIX BEIUYUH

Jucnepcrs OMHOMHAIBHOTO
pacrpeieieHus.
[IpakTuyeckas padoTta ¢
UCTOJIb30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

https://m.edsoo.ru/HY ZZFP2Y7

https://m.edsoo.ru/K52203JU2

https://m.edsoo.ru/BOWSYV6LT

31

Jlucniepcus U CTaHIAPTHOE
OTKJIOHEHHE TeOMETPUIECKOTO
pacnpeieneHus.
[IpakTnueckas pabora c
WCTIOJIh30BAaHUEM
AIIEKTPOHHBIX TAOJIHIL

https://m.edsoo.ru/NSGZU1L.92



https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92

32

33

34

O00011IeHE U
cucTeMaTH3aus 3HaHUi

KonTponrsHas padora Ne2:
"UcnwiTanus bepuysim.
Crnyualinbple BETMYUHBI U
pactipeaeneHus"

O0o0011IEHE U
cUCTEMATHU3AIUA 3HAHUMN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

https://m.edsoo.ru/K2Y9U56JG

https://m.edso0.ru/EZTQ5A060

https://m.edsoo.ru/ZEKKZP13J



https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KJTACC

Ne
/o

Tema ypoka

HepasencTtBo YeObliena.
Teopema UebnimeBa. Teopema
bepnymnu. 3akoH GonbIIMX
qucen

HepaBernctBo YeOnImena.
Teopema UebOrimeBa. Teopema
bepuymnu. 3akoH GonbIINX
qucen

HepaBernctBo YeOnimena.
Teopema UebrimeBa. Teopema
bepuymu. 3akoH GobIINX
qucen

KoaundecTBOo 4acosB

KonTpoabHbIe

Bcero
padoThbI

IIpakTH4eckue
padoThI

Jara
U3YYeHM S

DJIeKTPOHHBbIE MU(PPOBbIE
o0pa3oBaTejibHbIe peCypPChI

https://m.edso0.ru/E25IPS7YZ

https://m.edso0.ru/84DPQY5U5

https://m.edsoo.ru/795RTYVP7

Br16opounsiil MmeTox
HCCIIEI0BAHUN

https://m.edsoo.ru/T3HDIU6R5

[TpakTudeckas paboTa ¢
WCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0THI]

https://m.edso0.ru/7918IHPHP

I'enepanbHast COBOKYIIHOCTb U
cilydaifHasi BBIOOpKa.
3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OueHka
CPEIIHEro U AUCTIEPCUU
IreHepaJIbHOW COBOKYITHOCTH C
MOMOIIIBIO BEIOOPOYHBIX

https://m.edsoo.ru/1234058PN



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN

XapaKTCPUCTUK

['eHepanbHasi COBOKYIHOCTb U
cilydaifHasi BBIOOpKa.
3HAaKOMCTBO € BEIOOPOUHBIMU
xapakrepuctukamu. OneHka
CPEIHETO U AUCIEPCHU
reHepaIbHOW COBOKYITHOCTH C
MTOMOIIBIO BBIOOPOUYHBIX
XapaKTEPHUCTUK

OueHuBaHue BEPOSITHOCTEN
COOBITHIA 11O BBEIOOPKE

https://m.edsoo.ru/UFS5LUWZX

https://m.edsoo.ru/ZP168PTHI

Cratuctuyeckas THIIOTE3A.
[IpoBepka MpOCTENIINX TUITOTES
C IOMOILBIO CBOMCTB U3Y4YEHHBIX
pacnpeneeHuin

https://m.edsoo.ru/AN2N5VIR1

10

Cratuctuueckas TUIIOTE3A.
[IpoBepka MpoCTENIINX TUITOTES
C IOMOILBIO CBOMCTB MU3Y4YEHHBIX
pacnpeneneHun

https://m.edsoo.ru/6VQ7WZS6U

11

12

13

[IpakTudeckas padoTa ¢
MCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0THI

[Ipumepsl HENpPEPBIBHBIX
CIIy4alHbIX BeJIMYUH. DyHKIMA
IJIOTHOCTH BEPOATHOCTH

PaBHOMEpHOE pacripeneneHue.
[Ipumepsl 3a1a4, TPUBOIAIINX K
[OKAa3aTeIbHOMY U K
HOPMAaJIbHOMY pacIpeeIeHUSIM

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7UJAF3E7

https://m.edso0.ru/TBYPVV96N



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N

14

15

16

(DYHKHI/I}I IINIOTHOCTHU
BCPOATHOCTH ITOKA3ATCIIBHOI'O
pacIipecacICHUA

OyHKUHUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO
pacrpeneieHus
[TocnenoBaTenbHOCTH
OJIMHOYHBIX HE3aBUCHUMBIX
coOwrTHil. [Ipumep 3anaun,
MPUBOISIIEH K paclpeeICHUIO
ITyaccona

https://m.edsoo0.ru/0TSV4N5GH

https://m.edsoo.ru/3BEDF3PKL

https://m.edsoo.ru/D45HUB3GM

17

18

[IpakTrueckas pabora ¢
WCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IHIT

KoBapuanus nsyx ciaydailHbIx
BenuunH. Koadunment
KOPPESIT

https://m.edso0.ru/6 XKX4ZT1F

https://m.edsoo.ru/CLXUTCA37

19

20

CoBMmecTHBIE HAOIOICHUS IBYX
BEJIMYMH

Br16opounblil k03 punueHT
KOppesuu

https://m.edsoo.ru/HROCOPOZ9

https://m.edsoo.ru/SL2HPVEAB

21
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Paznuuune mexny nuHenHON
CBSI3bIO U IPUYUHHO-
CJICJICTBEHHOM CBA3bIO

JIuneiinas perpeccus

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG

23

[IpakTnueckas pabora c
WCTIOJb30BAHUEM DIIEKTPOHHBIX
TaOJINII

https://m.edsoo.ru/I9LGE6B45
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HpeI[CTaBJ'IeHI/Ie JaHHBIX C

MOMOIIIBIO TAOJIMI] ¥ TUArPaMM,

OIMuCaTCiIbHasg CTaTUCTHUKA

OmnBITH ¢ PaBHOBO3MOXHBIMHA
QJICMCHTApPHBIMU COOBITHSIMH

https://m.edsoo.ru/JHOWUM6V3

https://m.edsoo.ru/XLU9T8DVR
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Brruucnenue BepossiTHOCTEMN
COOBITHI ¢ TPUMEHEHUEM
hopmyn

Brruucnenue BeposiTHOCTEMN
COOBITHI C TPUMEHECHHEM
rpauyeckux MeTo10B:

KOOpAHMHATHAaA IIpiamMast, 1CPECBo,

auarpaMmma Jidiepa

https://m.edsoo0.ru/661M9IPXR

https://m.edsoo.ru/2WSLLMRF6
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Cnyyalinble BEJTMYUHBI U
pacnpeneneHus
MaremMaTudeckoe OKugaHue
CIIy4aiHOM BEJIMYHMHBI

https://m.edsoo.ru/CVIY1CQSA

https://m.edso0.ru/FQJOJIKXY
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MaremaTudeckoe OKugaHme
CIIy4aiHOM BEJIMYHMHBI

https://m.edsoo.ru/2Y XDFL4PS

31

32

33

KonTponbsHas pabora:
"BeposATHOCTB 1 cTaTuCcTHKA"

Brrurcienue BeposiTHOCTEM
COOBITHH C TPUMEHEHUEM
dhopmyn u rpadudecKkux
METOIOB

Brpruucnenue BepossiTHOCTEMN
COOBITHH C TPUMEHEHUEM
dhopmyn u rpadudeckux

https://m.edsoo.ru/WS1I1LA3U8

https://m.edsoo.ru/MFOY8KOZ7

https://m.edsoo.ru/YI18RD8A5M



https://m.edsoo.ru/JHOWUM6V3
https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7
https://m.edsoo.ru/YI8RD8A5M

MCTOJ0B

Crnyualinple BETMYUHBI U
pacnpeeneHusl.

34 1 https://m.edso0.ru/SNAA4YLRK
Marematnueckoe OKuJaHne
CIy4aHOU BEJIMYUHBI
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/8NAA4YLRK

MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMBI

10 KJIACC
Kon
nposepsi- IIpoBepsiemble peaMeTHBIE pe3yabTAThI 0CBOCHNSI OCHOBHOI 00pa30BaTe/ibHOM NPOrpaMMbl CpeiHEro o01ero
eMOoro o0pa3oBaHus
pe3yJbTaTa
6 Teopus BEpOATHOCTEN U CTaTUCTHKA
6.1 YuraTh ¥ CTPOUTH TAOJIULIBI U AUATPAMMBI
6.2 OnepupoBaTh MOHATUSAMHU: CpelHee apudmeTHueckoe, MeauaHa, HauOousblllee, HaUMEHbILIEE 3HAUEHHE, pa3Max MacCUBa
' YHCJIOBBIX JAHHBIX
OnepupoBaTh MOHATUSMU: CIYIAMHBIA SKCIIEPUMEHT (OIBIT) U CIy4aiiHOe COOBITHE, DJIEMEHTapHOE COOBITHE (JIEMEHTAPHBIN
6.3 UCXOJ) CIYYailHOro OMbITa; HaXOJIUTh BEPOSTHOCTU B ONBITaX ¢ PABHOBO3MOXXHBIMU CIIYYalHBIMU COOBITUSIMHU, HAXOJIUTH U
CpaBHUBATh BEPOSITHOCTH COOBITHI B M3YUEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX
6.4 Haxomute u ¢dopMmynupoBaTh COOBITHS: MepecedeHue U OObEIWHEHHE NTaHHBIX COOBITHM, COOBITHE, MPOTHBOMIOJIOKHOE
JAHHOMY COOBITHIO; MIOJIB30BAThCs IMarpaMmmamu Ditiepa u GopMysIon CI0KEHUsI BEPOSTHOCTEH MPH pelIeHuH 3a1a4
6.5 OnepupoBaTh MOHATUSMU: YCIOBHas BEPOSITHOCTb, HE3aBUCUMBbIE COOBITHS; HAaXOJIUTh BEPOSTHOCTH C MOMOIIBIO IpaBHIIa
' YMHOKEHUS, C IOMOIIBIO JIEPEBA CIIY4ailHOrO OIBITA
6.6 [TpumMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELICHUH 3aj1a4
OnepupoBaTh TMOHATUSMU: HUCHBITAHWE, HE3ABUCHUMBIE WCIBITAHUS, CEPUS MCIBITAHUM, ycHeX M HeyAauya; HaXOAMTh
6.7 BEPOSTHOCTU COOBITUI B CEpUU HE3aBUCHMBIX HCIIBITAHUH /10 MEPBOr0 yclexa, HaXOJIUTh BEPOSTHOCTH COOBITHI B cepHH
ucnslTaHui beprymm
6.8 OnepupoBaTh NOHATUAMMU: CllydaliHas BeTMYMHA, paclpe/IeIeHe BEpOsTHOCTE!, AuarpaMmma pacrpeaesieHus




11 KJIACC

Kon
TR IIpoBepsieMble peIMeTHbIE Pe3yJIbTAThl 0CBOCHHsSI OCHOBHON 00pa30BaTebHOM MPOrPaMMBbI CPETHEr0
0o01ero odopa3oBaHus
pe3yJabTara
S Teopust BEpOSATHOCTEN M CTATHCTHKA
5.1 CpaBHUBATH BEPOSITHOCTU 3HAUCHUI CIIyYallHOM BETMUYMHBIIIO PACIIPENEIEHHIIO WK C TOMOIIBIO HArpaMM
OmnepupoBarh IOHATHEM MATEMATUYECKOTO OXHUIAHUS, NPUBOAUTH MPUMEPLI TOr0, KaK IPUMEHSETCS
5.2 MaTeMaTUYeCKoe OXKMIAHUE CIy4allHOM BEIMYMHBI, HAXOJUTh MATEMAaTHYECKOE OKUIAHHE 110 JIaHHOMY
pacrpeeIeH o
5.3 MIMeTh npeicTaBIeHUE O 3aKOHE OOJIBIIUX YUCE
54 MMeTb TipesicTaBieHie O HOPMAIbHOM PacIpeieieHIn




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC

IIpoBepsieMbIid 3JIEMEHT COEPKAHUA

Kon
6 Teopust BEpOSITHOCTEN U CTATUCTHKA

6.1 [IpencraBneHue MaHHBIX C MOMOIIBIO TabmUIl U quarpamM. CpenHee apudmernyeckoe, MeMana, HauOOJIbIee U HAUMEHBIIIee
3HAUEHMUS, pa3Max, IUCIePCUs U CTAaHIAPTHOE OTKJIOHEHHUE YHCIOBBIX HAOOPOB
CrnyualiHple KCIIEPUMEHTHI (OTBITHI) U ClIy4ailHble COOBITHUSA. DIeMEHTapHbIe COOBITHS (UCXO/bI). BeposTHOCTh ciydaitHOTo

6.2  coOblTHsA. BAM30CTE YACTOTHIM BEPOATHOCTH cOOBITUI. CydaliHbIe OMBITH C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITHSAMHU.
BeposiTHOCTH COOBITHI B OINBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3 Onepamnun Han COGBITI\/JISIMI/II nepeceyeHne, 0O0bEIMHEHUE, MPOTUBOIOJIOXKHBIE cOoObITHs. Juarpammbr Oiinepa. Dopmyna
CJI0’KEHUSI BEPOSTHOCTEMN

6.4 VYciioBHas BEPOSATHOCTb. Y MHOXKEHHUE BEPOSATHOCTEU. JlepeBO cCiiydyalHOrO 3kcnepuMeHTa. @opmysia MOJTHOM BEPOSTHOCTH.
HezaBucumbie coObITHS

6.5 Kom6unatopHoe npaBuio ymHoxkeHus. [lepectaHoBku u ¢akropuan. Yucno coderanmii. Tpeyronsuuk I[lackams. @opmyna
o6unoma Hrrorona

6.6 bunapHblii ciy4yaiiHblil OnBIT (MCHIBITAaHUE), yenex U Heynada. HezaBucumble ucnbiTanusd. Ceprs HE3aBUCUMBIX UCTIBITAHUN A0
nepBoro ycnexa. Cepusi He3aBUCHUMBIX UCIIbITaHUN bepHymm

6.7 Cnyudaiinas BenuuuHa. Pacnipenenenue BepostHoctel. J(narpamma pacnpenenenus. [Ipumepsl pacripenenenuii, B TOM 4YHUCIe

TCOMECTPUICCKOCH OMHOMMAJILHOE




11 KJIACC

Konx IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 Teopust BEpOATHOCTEN U CTATUCTUKA
HUucnoBble XapaKTEPUCTUKH CIYYANHBIX BEIIMYMH: MATEMATHYECKOE OXKUIAHHE, TUCIIEPCUS U CTAHAAPTHOE OTKIIOHEHUE.
51 [Ipumepsl TpUMEHEHN MaTEMATUYECKOTO OKUAAHUS, B TOM YUCJIE B 3aJa4ax M3 MOBCEAHEBHOM KU3HU. MaTeMaTtnyeckoe
' OKHJaHue OMHAPHOM CiydailHON Benn4yrHbl. MaTeMaTH4ecKoe OKUJaHUE CYMMBI CITy4yallHBIX BeTMYMH. MaTemaTruieckoe
OKUJJaHUE U TUCTIEPCHS TEOMETPUUYECKOTO U OMHOMUAIBHOTO pacipeieeHHi
5.2 3aKoH OOJBIINX YHUCEI U €ro POoJib B HAyKe, IPUPOJIe U oliiecTBe. BeIOOpOUHBIN METO HCCiie10BaHUI
53 [IpumMepsl HenmpepbIBHBIX ClOydalHbIX BeluWuuH. [loHATHE O TUIOTHOCTH pacmpeaeseHus. 3aJaud, MPUBOIAILINE K

HOPpMAJIbHOMY PacCIIpCACIICHUIO. IlonsiTue O HOPMAJIbHOM pacCIpCaACICHUN




MPOBEPSIEMBIE HA ET'D IO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM IMPOT'PAMMBI CPEJTHETO OBIIIEI'O OGPA3OBAHUS

Kon
NpoBepPSIEeMOro
TPeOOBaHUA

IIpoBepsieMble TpeOOBaHHUSI K MPeIMETHBIM Pe3yJbTaTaM 0CBOEHHsI 0CHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
CpeaHero oduIero oopa3oBaHus

Brnanenue meTonamu 10Ka3aTenbCTB, AITOPUTMAMU PELICHUS 3ajjad; yMeHHe GOpMYyIUpOBaTh U ONEPUPOBATH MOHITUAMU:
OINpeJeNIEHNe, aKCHOMa, TEOpeMa, CJEICTBHE, CBOWCTBO, NPHU3HAK, IOKA3aTEIbCTBO, PAaBHOCWIbHBIE (DOPMYIHMPOBKHU;
OPUMEHATh HUX; yMEeHHE (OPMYIMPOBAaTH OOPATHOE W MPOTHBOINOJIOKHOE YTBEPKIAECHUE, NPUBOJUTH MHPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIB30BaTh METOJ MAaTeMaTUYeCKONM HWHAYKIMHM; IPOBOAMTH JOKA3aTENIbHBIE DPACCYXKACHHS IIpU
pELIEHNN 3a/ad, OLIEHMBATh JIOTMUECKYIO NPABUIBHOCTbh PACCY)KJIEHUN; YMEHHUE OIEpUPOBATh MOHATHUSMU: MHOMKECTBO,
MOJIMHOKECTBO, ONEPALIMH HaJl MHOKECTBAMHU; YMEHHUE UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCAHUS
peasbHBIX IPOLECCOB W SIBICHUWH M NpPU PEUIeHWH 337ad, B TOM 4YMCIE U3 APYTUX Y4UeOHBIX HPEIMETOB; yMEHUE
OIIepHPOBaTh MOHATHAMHU: Tpad, CBA3HBINA rpad, 1epeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3aJaBaTh U OMUCHIBAThH I'padbl
pa3IMYHBIMU CIOCOOaMU; UCIOIb30BaTh I'padbl IPH PEIICHUN 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATypajJbHOE YHWCIO, LEJI0€ YHCIO, CTENEHb C IeNbIM IoKa3aTelaeM, KOpPEHb
HATypaJIbHOW CTETICHU, CTENEHb C PallMOHAIBHBIM ITOKa3aTelieM, CTENeHb C JIEHCTBUTEIBHBIM TOKa3aTeleM, JIoTapudm
Yrcia, CHHYC, KOCHHYC M TaHT€HC MPOHW3BOJIBHOTO YHUCIIA, OCTATOK MO MOAYIIO, PAallMOHATIBHOE YHCIIO, UPPAIlMOHATHHOE
YHCII0, MHOXKECTBA HATYpPaJbHBIX, IENBIX, PAallMOHAIBHBIX, JEHCTBUTEIbHBIX YHCEN; YMEHHE HCIIOJIb30BaTh MPHU3HAKU
JENUMOCTH, HAMMEHBIINA OOIMUN JeMUTeNh W HauMEHbIee o0Ilee KpaTHOe, alropuTM EBKiHma mpu peuieHuu 3ajad;
3HAKOMCTBO C Pa3IUYHBIMU ITO3UIMOHHBIMH CHCTEMaMH CYUCJICHHS; YMCHHUE BBINOJHATh BBIYUCIICHHE 3HAUYCHHUHA H
npeoOpa3oBaHusl BBIPAKEHUM CO CTEMEHSMU M Jorapudmamu, rnpeoOpa3zoBaHusi APOOHO-pAIMOHATIBHBIX BBIPAKCHHUIA;
yMEHHE OIEepUPOBATh MOHATUSIMH: MOCIEIOBATEILHOCTh, apumeTHueckas MpOrpeccus, reoOMEeTpUYecKas MPOTpeccHs,
OeckoHEeUHO yOBIBaroIIas TeOMETPHUIECKast MPOTPECCUs; YMEHHUE 33a/1aBaTh MOCIEA0BATEIIEHOCTH, B TOM YHCIIE C TTOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE OIEPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONMPSDIKEHHBIC KOMIUICKCHBIC YHCIIA,
MOJIYJIb M apTYMEHT KOMIUIEKCHOTO YHcCIia, popma 3amicu KOMIUIEKCHBIX YUCell (T€OMETPUIECKasi, TPUTOHOMETPUYECKas U
anreOpanyeckas); yMETh TPOU3BOJUTH apU(PMETHUYECKHE JCUCTBHUS C KOMIUIEKCHBIMUA YHCIIAMU, MPUBOJHUTH MPUMEPHI
UCIIOJIb30BaHMS KOMILJICKCHBIX YHCEJI; ONCPHPOBATh MOHATHUSAMHU: MaTpulia 2X2 u 3X3, ompeneiauTeNlb MaTpHIIbI,
T€OMETPUIECKUI CMBICT OIIPEICITUTEINS

YMeHue onepupoBaTh MOHATUSMU: pallMOHAIbHbIE, UPpPALMOHAIbHBIC, MTOKA3aTeIbHbIe, CTEICHHbIE, Jorapu@mMuueckue,
TPUTOHOMETPUYECKUE YPABHEHHUs W HEPABEHCTBA, MX CHUCTEMBI; YMEHHME OIIEPUPOBATH IOHATUSAMHU: TOXKIECTBO,
TOXKIECTBEHHOE TpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YPAaBHEHMH W HEPABEHCTB, PaBHOCHIBHOCTH
YPAaBHEHUW, HEPAaBEHCTB M CHCTEM; YMEHHUE pEIIaThb YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBbI C IOMOIUBI PA3IUYHBIX




HpI/IéMOB; peuiaThb YpaBHCHUA, HCPABCHCTBA U CUCTCMbI C IIapaMCTPOM,; IPUMCHATL YPABHCHHA, HCPABCHCTBA, UX CHCTCMbI
I pCHICHUA MAaTCMAaTHYCCKUX 3a1da4 U 3aa4 U3 pa3INYHbIX obOnacreit HaYKH U peaHBHOﬁ KHN3HU

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, YETHOCTh (PYHKIIMH, MEPUOAUYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh (PYHKIIHH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpEMyM (YHKIMH, HauOosiblllee W HaUMEHbIIee 3HAUYCHHUs] (PYHKIMH Ha MPOMEXYTKE,
HenpepbiBHAs (DyHKLHS, aCUMITOTHI rpapuka (yHKIMH, MepBas U BTOpas NPOM3BOAHAS (DYHKLIMH, F€OMETPUUYECKUN U
dbuznueckuil CMbICT MPOU3BOAHOM, MEpBOOOpa3Has, ONMpeneiEHHbI MHTErpall; yMEHHE HaXOAWTh aCUMITOTHI rpaduka
GyHKIIUU; YMEHUE BBIYUCIISTH MPOU3BOJHBIE CYMMBI, MPOU3BEACHMS, YaCTHOTO M KOMIIO3ULUU (PYHKIMH, HAXOIUTh
ypaBHEHHME KacaTellbHOM K TIpaduky (QYHKIMH; YMEHHE HAXOJUTh IPOU3BOJIHBIE 3JIEMEHTAapHBIX (YHKIUH; yMEHHE
UCIIOJIb30BATh MPOU3BOJHYIO JJIsl MCCIeNOBaHUS (PYHKIMM, HAXOAUTh HauOOJbIINE U HAUMEHBIINE 3HAYEHUS (YHKIUH;
CTpOUTH TpaUKN MHOTOUYJICHOB C MCIIOJIH30BaHUEM armapaTa MaTeMaTUYeCKOTrO aHAIKN3a; MPUMEHSITh POU3BOIHYIO IS
HAXOXJICHHUSI HAMIIYYIIETO PEHICHUs] B MPUKIAIHBIX, B TOM YHCIE COIIMAIbHO-DPKOHOMHYECKHX W (PU3MYECKUX 3a/ayax;
HaXOJUTh IJIOMAIU U 00BEMBI (PUTYyp C MOMOIIBbIO MHTETPaJa; IPUBOJUTEH MPUMEPHl MATEMATHUYECKOTO MOJAEIUPOBAHMUS C
noMoIIsio auddepeHIuanbHbIX YpaBHEHUI

YMeHue onepupoBaTh MOHATHAMU: TpaduK QyHKIMH, oOpaTHas (yHKUUSA, KOMIO3UIUS (QYHKUUH, JTUHEWHas (QyHKUIUA,
KBaJgpaTu4yHas (yHKUUs, paluoHaibHAass (DYHKUUS, CTENEHHas (QYHKLIUSA, TPUTOHOMETpHUYecKue (QYHKIMH, OOpaTHbIE
TPUTOHOMETpUYECKHE (DYHKIUH, MMOKa3aTeiabHass U Jorapudmuyeckas GyHKIMHM; YMEHHE CTPOUTH IpaUKH H3yYEHHBIX
(GyHKIUH, BBINOJHATH NpeoOpa3oBaHus rpapukoB (YHKUUN, HCMONB30BaTh rpaduKU Ui W3YYEHHs] IPOLIECCOB U
3aBUCUMOCTEH, MPU pEUICHUH 3a/1a4 U3 APYIHX YUEOHBIX MPEIMETOB U 33J1a4 U3 PeasibHOM KU3HM; BBIpAXKaTh popMyliaMu
3aBHCUMOCTH MEXIY BEJMUYMHAMH; UCIOJB30BaTh CBOMCTBA M rpaduku PYHKUIUN ISl peLICHHUs] ypaBHEHH, HEPaBEHCTB U
3ajja4 ¢ mapaMeTpaMu; M300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA PEUICHUN ypaBHEHUIl, HEPaBEHCTB M HX
CUCTEM

YMeHue pemaTrh TEKCTOBBIE 33/1a4M Pa3HbBIX TUIIOB (B TOM YHKCJIE HA MPOLIEHTHI, JAOJM M YacTH, Ha JIBUXKEHHE, paboTy,
CTOMMOCTBH TOBApOB M YCIIYT, HAJOTH, 3aJa4d U3 O0JACTH YIpaBJICHUS JUYHBIMUA U CEMEMHBIMU (PMHAHCAMU); COCTABIISAThH
BBIDA)KCHUS, YPAaBHEHUs, HEPABCHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3aJa4yM, MCCIIENOBATh IIOJYYCHHOE PEIICHHE U
OLICHUBATh TMPABJOINOJA00HOCTh PE3yJbTaTOB; YMEHHE MOJCIMPOBATh peajbHbIE CHUTyallUM Ha S3bIKE MaTEeMaTHKH;
COCTaBJIATh BBIPAYKEHUsI, yPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHIO 3aJa4M, UCCIEN0BATh TOCTPOCHHBIE MOJEIN
C MCMOJIb30BaHUEM arnmapara ajareOpbl, THTEPIPETUPOBAThH MOJYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUSIMH: CpeHEE aprupMeTHUeckoe, MeuaHa, Haubosblllee U HauMEHbIlee 3HaYeHusl, pa3Max,
JUCTIEpCHs, CTaHAApTHOE OTKJIOHEHHWE YHCIOBOTO Ha0Opa; yMEHUE W3BJIEKaTh, HHTEPIPETHPOBATH HHPOPMAIIUIO,
NpEeJCTaBICHHYI0 B TabmuIax, Ha JUarpaMMmax, rpaukax, OTpPaKaloUIyl0 CBOWCTBA PEAJbHBIX MPOIECCOB U SIBICHUM;
NPEJCTABIAT, UHPOPMAIMIO C MOMOIIBI0 TAOIUI] M JAWAarpaMM; UCCIIEIOBAaTh CTATHCTUYECKHE TAaHHBIC, B TOM YHCIE C
NpUMEHEHHEM TpadUyecKuX METOJOB M AJIEKTPOHHBIX CPEACTB; T'paUyYECKHd HCCIEAOBATH COBMECTHBIE HAOIIOACHUS C
IIOMOILBIO JUArpaMM pPacCeUBaHUs U JIMHEWHOU PErPECCUH




YMeHue onepupoBaTh MOHATUAMMU: CIIyYalHBIM ONBIT U CllydyaliHOE COOBITHE, BEPOATHOCTD CIIy4allHOTO COOBITHS; YMEHUE
BBIUUCIIATE BEPOATHOCTb C HCHOJIb30BaHUEM TIpaUUECKUX METOJI0B; HNPUMEHATh (OPMYJbl CIOXKEHHS M YMHOXKEHUS
BEPOATHOCTEHN, (OpMYIy IMOJHON BEPOSTHOCTH, (popmyny bepHymnu, komOMHaTOpHbIE (DAKTBI U (POPMYIIBI; OLEHUBATH
BEPOSATHOCTH pealIbHBIX COOBITUI; YMEHNE ONIEPUPOBATh MOHATUIAMU: CIydaiiHas BeJIMUMHA, paclpeaeseHIe BEpOITHOCTEH,
MaTeMaTU4YeCKOe OXKUJaHHe, TUCIEePCUsl U CTAaHAApTHOE OTKJIOHEHUE CIY4alHOH BeJWYUHBI, QYHKIMH paclpeiesieHus u
IUIOTHOCTH PaBHOMEPHOT0, MOKA3aTENbHOIO U HOPMAJIBHOTO PaCIpeesIeHNii; YMEHUE UCII0Ib30BaTh CBOMCTBA U3yUEHHBIX
pacmpeieieHuit JUIsi pelieHus: 3a7ad, 3HAKOMCTBO C TIOHSATHUSIMHM: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX
UCCIIEZIOBaHUI; yMEHUE MPHUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B HPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUSIMU: COUYETAHUE, IEPECTAHOBKA, YUCIIO COUYETAaHHUM, YMCIO NepecTaHOBOK; OMHOM
HeloToHa; ymeHne NpUMEHSATh KOMOMHATOpPHBbIE (AKThl U PACCYKIACHUS Ul PELIEHUs 3a/1ay; OLEHUBATh BEPOSTHOCTU
peasbHBIX COOBITHI; COCTABIIATH BEPOSITHOCTHYIO MOJIENb U HHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: TOYKA, MpsMas, IIIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, JyY, BEJIMYMHA yria, MJIOCKHUH
yroJ, JABYTPaHHBIA yroj, TPEXTPaHHBIA yroJ, CKPEHIMBAIOUIMECS NpsSMble, MapauIeNTbHOCTh W MEPHEHANKYISIPHOCTD
OPSIMBIX M IJIOCKOCTEH, yroll MEXAy MPSIMBIMHU, YIOoJl MEXIY MPSMON M IJIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSAMH,
paccTosiHUE€ OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXAY TMPSMBIMH, PACCTOSIHUE MEX]Y IUIOCKOCTSIMU; YMEHHE
MCIIOJIb30BATh MPHU PELLIEHUU 3a]a4 U3ydeHHbIE (DAKTBHI U TEOPEMBbI IIAHUMETPHUH; YMEHUE OLEHUBATh pa3Mepbl 00BEKTOB
OKPYXAIOIIEr0 MUpPA; CTPOUTh MaTeMaTUYECKHWE MOJIETH C TMOMOIIbI0 T€OMETPUUYECKUX TOHSTUM W BEIUYMH, pellaTh
CBsI3aHHBIC C HUMU MPAKTHUECKUE 33141
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YMeHue onepupoBaTh MOHATHSIMM: IUIOMAAb (GUIYypbl, 00bEM (UIyphl, MHOTOTPAHHUK, NMPABUIBHBI MHOTOI'PaHHUK,
CeueHHEe MHOTOTPaHHUKA, Ky0, MapajuleNenune 1, npu3Ma, nupamMmuaa, Gurypa v noBepxXHOCTh BpallleHus, IIMIIMHAP, KOHYC,
miap, cdepa, miuomans cdepsl, IUIONIAAb MOBEPXHOCTH NUPAMMIBI, MPU3MbI, KOHYyca, UWIMHIApA, O0BEM Kyoda,
IIPSAMOYTOJIBHOTO IapajulelIeuIea, MUPaMUIbI, IPU3MBI, LUIUHAPA, KOHYCA, IIapa, pa3BEPTKa IOBEPXHOCTH, CEUCHMS
KOHYyCa M UWIMHJpA, TapajjiesibHble OCH WM OCHOBAaHHUIO, CEYCHHE IIapa, MJIOCKOCTh, Kacaromascs cgepsl, HUIMHIPA,
KOHYCa; YMEHHUE CTPOUTh CEYEHUE MHOTOTpaHHHUKA, M300pakaTb MHOTOIPaHHUKH, (UTYypbl U MOBEPXHOCTH BpAIEHUs, UX
CEYEHMs, B TOM YHCJIE C MOMOIIbI 3JEKTPOHHBIX CPEJCTB; YMEHHME NPHUMEHSTh CBOMCTBA T€OMETPUYECKUX (Uryp,
CaMOCTOATENbHO (HOPMYJIUPOBATH OINpPEACTCHHUs] M3ydaeMbIX (PUTyp, BBIABUTATh THIIOTE3bl O CBOMCTBAX M IPU3HAKAX
reoMeTpudeckux (Gpuryp, 000CHOBBIBATh MIIM ONMPOBEPraTh UX; YMEHHUE MPOBOAUTH KJIACCU(PUKAIUIO (PUTYP MO PA3IUIHBIM
MpHU3HAKaM, BBITIOJIHATH HEOOXOIMMbIE IOTIOTHUTENbHbBIE TTOCTPOCHHUS

YMeHue onepupoBaTh NOHSATHSMH: JBUKEHUE B IPOCTPAHCTBE, MMApPALIEIbHBIM NEPEHOC, CHUMMETPHUS Ha IJIOCKOCTU U B
NPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue MOA0OMS, MOJOOHBIE (QUIYypbl; YMEHHE pacro3HaBaTh paBHbIE U MOJO0OHbBIE
¢urypsl, B TOM 4ucie B MPUPOAE, UCKYCCTBE, APXUTEKTYpPE; UCIOIH30BATh T€OMETPUUECKHE OTHOILEHUS MPH PEIICHUU
3a]1a4; HaXOJUTh T'€OMETPHUYECKUE BEIMYMHBI (UIMHA, Yrojl, TUIOMAdb, 00bEM) NMPU PEIICHUHU 33a1a4 U3 APYTUX YUEOHBIX
OpeIMETOB M W3 PEabHOM JKU3HHM; YMEHHE BBIYMCISATH I'€OMETPUYECKHE BEJIMYUHBI (UIMHA, YroJl, IUIOu[adb, O0BEM,
IUIOUIa/Ib MMOBEPXHOCTH), UCIOJIb3Yysd M3YYeHHbIe (DOPMYJIbl MU METOJbl, B TOM YHCIIE: IJIOIAAb MOBEPXHOCTU MUPAMUIBI,




OpU3Mbl, KOHYCa, LWJIMHIpA, Mouans chepbl; 00bEM Kyba, MPSIMOYTOJIBHOTO Mapailielienunena, MUpaMubl, MPU3MBI,
WIMH/PA, KOHYCa, [Iapa; YMEHUE HaXOUTh OTHOIIEHHE 00BEMOB MOI0OHBIX (GUTYD
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YMeHue OIICPHUPOBATH IOHATHAMHU: IPAMOYIOJIbHAA CHCTCMa KOOPAWHAT, BCKTOP, KOOPAHWHATBI TOYKH, KOOPIAWHATHI
BCKTOpPaA, CyMMa BCKTOPOB, IIPOU3BCACHHUC BCKTOPA HA YHCJIO, PA3JIOKCHUC BCKTOpA II0 6331/I0y, CKaAJIPHOC IMPOU3BCACHHC,
BCKTOPHOC IPOM3BCACHHC, YIOJl MCKAY BCKTOpaMH, YMCHHC HCIIOJIB30BATh BCKTOpHBIﬁ n KOOpI[HHaTHLIﬁ METOA IJIA
PCHICHUA I'COMCTPHUUCCKHUX 3a/la4 U 3aJla1 APYI'uX y‘IC6HI>IX mpcaMcETOB

YMeHue BBI6I/IpaTB HOI[XOI[?IH.[I/IIZ MCTOA I pCICHHA 3adadd, IMOHUMAHWUC 3HAYMMOCTH MAaTCMATUKW B M3YUCHUU

OPUPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U SBJICHUN; YMEHHE pacrlo3HaBaTh MPOSBICHHE 3aKOHOB MaTeMaTHKU B
UCKYCCTBE, YMEHUE IPUBOIUTH IPUMEPHI MATEMATUUYECKUX OTKPBITHI POCCUIICKON 1 MUPOBOM MaTeMaTUYECKON HAYKH




IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMBbIX HA EI'D IIO MATEMATHKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUA

Koxn
1 UYucna 1 BeIYUCIEHUSA
11 Harypanbnbie n nenpie yncia. [Ipu3Haku 1eIUMOCTH LENBIX YUCEI
1.2 Parnmonansublie yncia. OObBIKHOBEHHBIE U AECATUYHBIE IPOOH, TPOLEHTHI, 0ECKOHEUHbIE IEPUOINYECKHE JPOOU
1.3 Apudpmernueckuii KOpeHb HaTypajabHOU cTeneHu. JlelcTBrs ¢ apupMETHIECKUMU KOPHSIMHU HATYPaJIbHOM CTETIEHU
14 Crenens ¢ 1enbM nokasareneM. CTeNeHb ¢ paMOHAIBHBIM MoKa3aTeseM. CBOMCTBa CTENIEHU
15 CuHyC, KOCHHYC ¥ TaHT€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, AapKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuuHble U HATYpaJIbHbIE JIOTapU (MBI
1.7 JleiicTBuTenbHble yucia. Apu@MeTHUEeCKHe ONepaluu C AEHCTBUTENbHBIMU uuciaaMu. lIpuOnuxk€HHbIE BBIYHMCIICHHUS, MpaBUIia
OKpYIJIEHUs, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN
18 [IpeoGpazoBaHue BeIpaKeHUI
1.9 KomMmnekcHbie uncna
2 YpaBHEHHUS U HEPABEHCTBA
2.1 Lenbie u ApoOHO-paIMOHANbHbBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuroHomerpudyeckue ypaBHEHUs
2.4 [TokazarenbHble U JOorapuPMUUIECKUE YpaBHEHUS
2.5 Lenbie u 1poOHO-palliOHANIbHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenpHble U JorapupMUUIEcKe HEPAaBEHCTBA

2.8 Tpuronomerprueckre HEpaBEHCTBA




2.9

CucreMbl 1 COBOKYITHOCTH YPaBHEHHMI U HEPABEHCTB

2.10 YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 MaTtpuia cucteMbl TMHEHHBIX ypaBHEHUN. OnpeneanuTellb MaTpPHUIIbI
3 ®yHKUMYU U rpaduku
31 OyHKIMs, cnocoObl 3anaHus ¢QyHkuuu. ['padux QyHknuu. B3aumuo oOpaTHble ¢QyHKUMU. UETHBIE M HEYETHBIE (PYHKIMH.
[lepnoanueckue pyHKIUN
3.2 OOnacTe ompeneneHuss U MHOKECTBO 3HaueHMW (QyHkuuu. Hymu ¢ynkuumu. [IpomexyTkn 3HakonmoctosiHCTBA. [IpomexyTku
MOHOTOHHOCTU (hyHKUIMU. MakcuMyMbl U MUHUMYMBI (pyHkinu. Hanbosnpliee 1 HauMeHblliee 3HaYeHUE (PyHKIIUU Ha POMEXKYTKE
3.3 CrenenHas (GyHKIUS ¢ HaTypaJIbHBIM U IIeJIbIM 1oKa3aresneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0i cTeneHu
3.4 Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U rpaQuKu
3.5 [Toxa3zaTenbHas u Jorapudmudeckas QyHKINH, UX CBOWCTBA U rpaduKu
3.6 Touku pa3psiBa. AcuMnToTsl rpadukoB pyHkuil. CBoiicTBa (yHKUINN, HEIPEPHIBHBIX HA OTPE3KE
3.7 ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCIIEA0BATECIILHOCTEH
3.8 Apudmerndeckas u reomeTpudeckas nporpeccur. opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTematnueckoro anannsa
4.1 [TpousBonnas pynkuun. [Ipon3BoaHbIE NTEMEHTAPHBIX (YHKITUH
4.2 [IpumeHeHne NPOU3BOIHON K HCCIEAOBaHUIO (PYHKIMI Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokneHue HamOOJbIIero U
HaMMEHBLIETO 3HaYeHUs! QYHKIUU Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOXecTBa 1 JOTHUKA
5.1 MHoecTBO, onepaluu Haj MHOKecTBaMu. [luarpammel Diinepa — Benna
5.2 Jloruka
6 BepostHOCTh 1 cTaTuCTHKA
6.1 OnucartenbHas CTaTUCTUKA




6.2 BepostnocTts
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B TIPOCTPAHCTBE
7.3 MBHOrorpaHHUKK
7.4 Tena u mOBepXHOCTH BpalICHUS
7.5

KoopanHaTel 1 BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOAUYECKUE MATEPUAJIBI IJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET
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