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HOACHUTEJBHAA 3AIIMCKA

Y4eOnpiii Kypc «Anredpa W Hadayia MaTEeMaTHYECKOTO aHAIN3a» SBIACTCS
OJIHMM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOiiero oOpa3oBaHMs,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECTieuMBaeT WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYrOil CTOPOHBI, (POpMHUpYyET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE O0yYaroIINXCsS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUSI MH(MOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
TUCIMIUTMH. B paMkax maHHOTO y4eOHOTO Kypca oOydaromuecs OBIAJCBAIOT
YHHUBEpPCaJIbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (opMmyiupyeTr cBou
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYuebHblll Kypc ainreOpbsl U Hayajd MaTEMaTHYECKOTO aHajau3a 3aKiajbIBacT
OCHOBY I YCIICIIHOTO OBJAJCHHUS 3aKOHAaMW (HU3UKH, XUMHUH, OHOJIOTHH,
MOHMMAaHHUSI OCHOBHBIX TCHJICHIIUI Pa3BUTHUS SKOHOMUKH M OOIIIECTBEHHOH KHU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOIb30BaTh UX I JaJbHEWIIero oopa3oBaHus U B
MOBCEIHEBHOH JXM3HH. B TO ke Bpemsi OBIaJcHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSMH anreOpbl M MaTeMaTHMYeCKOTO aHajin3a pa3BHBAcT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTb, JIOKa3bIBAaTh
YTBEPXKJICHUS C TIOMOIIBI0O MHIAYKIIMKA M PACCyXJaTh JEAYKTHBHO, MCIIOJIb30BATh
000011IeHHEe ¥ KOHKPETH3allMl0, a0CTparupoBaHHEe W aHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIIICHHUE.

B xone u3yuenus yueOHOro kypca «Anrebpa u Havaja MaTEeMaTHYECKOTO
aHanM3a» OOydYaronIvecs: MOJy4YaloT HOBBIA OMNBIT PEIICHUS NPUKIAJHBIX 3aj1ad,
CaMOCTOSITENTHHOTO MOCTPOCHHSI MaTeMaTHYECKIX MOJICICH pealbHbIX CUTYaIluH,
UHTEPIPETAllMd  TOJYYCHHBIX  pEIICHM, 3HAKOMSITCI C  TIpUMEpamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE, HAYKE U HUCKYCCTBE, C
BBIJIAIOITUMUCS MaTEMAaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

Y4eOHbIii Kypc 00JiajaeT 3HAYMTEIHHBIM BOCIHTATEIHHBIM TMOTEHIIUATIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 y4eOHbIM wmaTepuan, CHocoOCTBYIONIUN
(GbopMUPOBAaHNIO HAYYHOT'O MHPOBO33PEHMS, TaK M 4Yepe3 crneuuduky ydeOHOI
JEeATENbHOCTH, TpeOyIomed MPOAOKUTEIIbHOW  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTM H  OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH



pe3ynbTar.

B ocHoBe Meroauku oOyueHus anreOpe M HadajgaM MaTeMaTUYECKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN MPUHIIUIT 00YYEHUSI.

B crpyktype yueOHOro kypca «Anrebpa M Hayajga MaT€MaTHYECKOIro
aHAJIM3a» BBIIEJIEHBI CIEIYIOLUE COAECPKATENBHO-METOANYECKUE JTUHUM: «Hucna
U BblUMCIIeHU», «DyHKIMN U rpadukm», «YpaBHEHUs U HEpaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa M Joruka». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUM M3YYAIOTCS Ha MPOTSIKEHUU JBYX JIET
oOyueHHus: Ha ypOBHE CpeIHEro oOIero oopa3oBaHUsl, €CTECTBEHHO JOTIOJIHSS
Jpyr Ipyra U MOCTENEHHO HACHIAACh HOBBIMM T€MaMHu U pasjenamu. JlaHHbBIN
y4eOHBbI KypC SBISI€TCS MHTETPATUBHBIM, IIOCKOJbKY OOBbEAMHSET B cebe
COJIEp)KaHUE HECKOJbKUX MAaTEMaTUYECKHX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHYECKUI aHaJIU3, TEOPUS MHOXKECTB, MaTreMaTH4ecKas
agoruka u apyrue. Ilo mepe Toro kak oOyuwarouiuecs OBIaJeBalOT BcE Oolee
HIMPOKUM MAaTEMATHUYECKHUM aIllapaToM, Y HUX MOCIEN0BaTeNIbHO (OPMHUPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYI0 MOJENb pealbHOU
CUTyalluH, IPUMEHATH 3HAHUS, MMOJYYSHHbIE MPU U3YUYEHUU y4yeOHOro Kypca, AJis
pEeIIEeHUsI CAaMOCTOATENbHO CHOPMYJIMPOBAHHON MaTeMaTUUECKON 3a7auu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepkaTenbHO-METOANYECKasT JTUHUA «YHClia U BBIYUCICHUS» 3aBEPILACT
(dbopMupOBaHKE HABBIKOB HCIOIb30BaHUS JEUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensiercss  (OPMUPOBAHHMIO  HABBIKOB
palMOHAJIBHBIX BBIYMCIICHHM, BKIIIOYAIOMIMX B €0 MCIOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu 4yMcia, YMEHHUE JelaThb NPUKUIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJIEHHSI, OLIEHUBATh YHUCIIOBBIE BBIPAXKEHUS, pabOTaTh ¢ MAaTEMaTUYECKUMHU
KOHCTAHTaMHU. 3HAaKOMble OOYy4YaloIUMCS MHOXECTBA HATYpaJIbHBIX, ULEJbIX,
palMOHAIIBHBIX U JCHCTBUTENBbHBIX  YHCENT  JIONOJHAIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4uceld. B  KaXkAOM W3 3THX MHOXKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cHeuu(pUUYecKUe 3ajadyd W OIepaluu: JeJIEHuEe Halelo,
ONEPUPOBAHUE OCTATKAMM HA MHOXECTBE LENbIX 4YMCEN, OCOOBbIE CBOWMCTBA
palMOHAJIBHBIX U UPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaAKKE
W3BJICUEHNE KOPHSI HAaTypaJbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapss mociieoBaTeIbHOMY pPACIIMPEHHUIO Kpyra HCHOJIb3YEMBIX YHUCENT U
3HAKOMCTBY C BO3MOXKHOCTSIMHM UX NMPUMEHEHUS JJIsl pEelICHUsl pa3IMYHbIX 3a7ad
(bopmupyeTCcsl IpenCTaBlICHUE O €AMHCTBE MAaTEMaTUKH KaK HayKH U €€ pojid B
MOCTPOCHUU MOJIENEeH peallbHOTO MHpa, IIHUPOKO HCIOJB3YIOTCA 0000IIeHuEe U
KOHKpETHU3alHsl.

Jlunus «YpaBHEHUS UM HEPABEHCTBA» pEATU3YyETCs HA MPOTSKEHUU BCETO



oOyueHusi Ha YpOBHE CpeIHEero oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
paznene IlporpamMmbl HpenycCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTare OOydYaromIMecs OBJIAJEBAIOT PAa3IUYHBIMU METOJaMU  PELICHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKAa3aTEIbHbIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux napameTpsl. llomyyeHHblEe yMEHUS IIMPOKO HCIOJB3YIOTCA IpHU
UCCJEeIOBaHUM (DYHKIMI ¢ TOMOUIBIO MPOU3BOAHOMN, MPU PEIICHUU MPUKIAJIHBIX
3a/1a4y 1 33/71a4 Ha HaXOXJACHUE HAHOONbIINX U HAMMEHBIINX 3HAYECHUN (DYHKLIMH.
JlanHast comeprkareiabHasi TUHUS BKIIOYAET B ceOs Takxke (popMUpoBaHHE YMEHHM
BBITIOJIHATh ~ pacy€Tsl 1o  QopMynaMm, MNpeoOpa3oBaHusl  pallMOHATBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKEHHUH, a TaKKe BBIPAXKEHUH,
CoJlepKalllUX CTENeHH W Jiorapudmsl. brarogaps u3ydeHUro anredpandecKkoro
MaTepuajia  IPOUCXOAWUT  JAJNBHEWINEE  pa3BUTHUE  AITOPUTMUYECKOIO U
a0CTPAaKTHOTO MBINIJICHUSI O0y4YaroImuXcs, (POPMUPYIOTCS HABBIKU JI€yKTHUBHBIX
paccykJIeHui, paboTbl C  CUMBOJBHBIMH  (opmamu,  MNpeACTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHMOCTEH B BUJE PABEHCTB M HEPABEHCTB. AureOpa
npemnaraetT d(PQPeKTUBHBIE WHCTPYMEHTHI JUISI PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJa4, HAIJISIAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToANYeCcKass JuHUA «DyHKUMH H TpadUKU» TECHO
neperyieTaeTcs ¢ JPYIrMMH JUHUSMHU Y4eOHOTro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeNIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKoB, UCHOJIb30BaHUE (PYHKIMU JUIs peuieHus 3a7ad U3 JAPYTHX YUYEOHBIX
IIPEAMETOB U PEAIIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIM30M,
TaKk U C pEIICHHEeM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOM Ooiblioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBATh IOJYYEHHbIE (PYHKUUHU, CTPOUTH HX
rpaduku. Marepuan 3To coaepKaTeabHON JTMHUN HAIEIeH Ha Pa3BUTHE YMEHUI
M HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIWYMHAMHU B
paznuuHoi dopme: aHaATUTHYECKOU, rpaduueckoi u cioBecHoW. Ero usydenue
CIOCOOCTBYET Ppa3BUTHUIO aAJTOPUTMHUYECKOTO MBILUIEHUS, CIOCOOHOCTH K
0000IIIEHNUI0 1 KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHas nuHUs «Hadanma mMaTeMaTM4ecKoro aHaian3a» MO3BOJSET
CYILIECTBEHHO PAaCUIUPUTh KPYT KaK MaTeMaTUYeCKHX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYIIHBIX O0yYaromuMcs, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpaduky  CIOXKHBIX (GYHKIUNA, OMPENeNsiTh WX HauOOJIbIINEe W HAWUMEHBIIHNE
3HAYEHHUA, BBIYUCIATH IUIOMAAU (Guryp u oO0bEMBI TN, HAXOAUTh CKOPOCTH H
yCKOpeHHsl TmpoleccoB. JlaHHas cojaepkarenbHass JMHUS OTKPHIBAET HOBBIE



BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HaWJydlllee pEIIeHHEe B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHMUYECKHX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMHM MaT€MaTHYECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIbHO-IOTHYECKOTO U
KpEaTUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUN pPACIIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MaTHKW B Hayke, TEXHHKE W UCKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIONINXCSI pE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTeMaTHUKU Kak
HayKu, U 00 UX aBTOpax.

CopepkarenbHO-MeTOANYECKas TUHUSA «MHOKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoll JOTUkH. TeopeTuko-
MHO>KECTBEHHBIE MPECTaBICHUS TPOHU3BIBAIOT BECh KYpPC HIKOJIBHOW MaTeMAaTUKH
U TpeaaraloT HamOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIINIA BCE pPA3IEIIbl
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBA3BIBAIOT PA3HBIE MATEMATHYECKHE
JUCHUIUIMHBL W WX TMPWIOXKEHUs B eauHoe 1ernoe. [loaToMy BaxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  S3BIK
COBPEMEHHOW MAaTEMAaTUKH U HCIOJNb30BaTh €r0 ISl BHIPAXKEHUS] CBOUX MBICIEH.
JpyruM BaXHBIM TPU3HAKOM MaTEeMaTHUKM Kak HAyKH CJeayeT MpHU3HATh
CBOMCTBEHHYIO €l CTpOTrOCTh OOOCHOBaHMM U CJEJIOBAHHE OMNPENEIEHHBIM
npaBujiaM  TMOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKOM JIOTMKH CIOCOOCTBYET pa3BUTHIO JIOTHYECKOIO MBILUICHUS
00yJaromxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKIEHHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKK KPUTHUECKOTO MBIITUICHHUS.

B yueOHOM Kkypce «Anrebpa M Hauyajga MaTeMaTHYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MATHYECKOIO0 MOJEIUPOBAHUSA, KOTOPBIE MPU3BAHBI
cioco0cTBOBaTh (POPMHPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENENH peanbHbIX
CUTYyallui, WCCJIEAOBAHMS O3TUX MOJIEJIEH C TOMOIIbIO ammapara anreOpel U
MaTE€MaTUYECKOr0 aHajau3a, MHTEPHpPETalUU MOITYYEHHBIX pe3ysibTaroB. Takue
3aJlaHUA BIUIETEHBI B KAKBIM U3 Pa3esIOB IPOrpaMMbl, MOCKOJIbKY BECh MAaTepUal
y4eOHOro Kypca IIMPOKO HCHOJB3YEeTCs IS peuleHHs] NMPpUKIaAHbIX 3anad. [Ipu
pEIICHUH  pEaNbHbIX  MPAKTHYECKUX  3a7ad  OOydaroliuecss  pPa3BUBAIOT
HAOJIIOAATeNIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MpPOOJIEeMY.
JestenbHOCTh MO  (POPMHUPOBAHUIO HABBIKOB PEIICHUS NPUKIATHBIX 33734
OpraHu3yeTcsl B MPOLIECCe N3YUEHUs BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHAJIU3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa W Hayajga MaTeMaTUYECKOIO
aHanmu3a» oTBoauTcs 272 4daca: B 10 knacce — 136 gacoB (4 yaca B Hegeno), B 11
kiacce — 136 yacoB (4 Jaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Panmmonanpabie unciaa. OOBIKHOBEHHBIC W JECATUYHBIC TPOOH, TPOIICHTHI,
OeckoHeuHble Tepuoanyeckue apoou. [lpumenenue ApoOeil U MPOIEHTOB s
pELICHUS IPUKIIATHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUM U peaibHOM KU3HH.

JelicTButenbHble yuchna. PanuoHanbHblE W UPpPALMOHAIIBHBIE YHCIA.
Apudmernueckrie  omepanu € JIGUCTBUTENBHBIMU  4YuciIaMu.  Moayib
JIEHCTBUTEIILHOTO YKCJIa U ero cBoicTBa. [IpuOnmkEHHbIE BHIYUCICHNUS, MTPaBUIIa
OKpYIJICHUS, IPUKHUJIKA U OLICHKA pe3yJIbTaTa BEIYUCICHUI.

Crenenp ¢ uensiM mnokaszarenemM. bumHoM Hbrorona. Hcenone3oBanue
MOAXOASIIEH POPMBI 3aMMUCH TEUCTBUTEIBHBIX YHCEI JUIsl PEIICHUS MPAKTHICCKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmerrnueckuit KOpeHb HaTypajIbHON CTEIIEHH U €r0 CBOMCTBA.

CreneHb C panMOHAJIBHBIM I[IOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JIEWCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa jorapudma. JlecsaTUUHbIE W HaATypajbHBIC
JgorapupMsl.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. APKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXKIACCTBEHHBIC MpeoOpa3oBaHUsl. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUSA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OcCHOBHBIE METOIbI PEIICHUS LIETBIX U JIPOOHO-PAMOHATIBHBIX YPABHEHHUN U
HEpPAaBEHCTB. MHOroujieHbl OT OJHOW TIepeMeHHOW. JleneHue MHOrousjeHa Ha
MHOIO4YJIEH C ocratkoM. Teopema be3dy. MHorowiensl ¢  UEIbIMH
kodpdunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIINUX CTETICHN M KOPHHU.

NppaunonanbHbie ypaBHEHUS. OcHOBHbBIE METO/IbI pelieHus
VMppalHOHATbHBIX YPABHCHUMN.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS MOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHue BBIpAKEHUH, COIEPIKAITUX JIOTAPUDMBI.

Jlorapudmuueckue ypaBHCHHUS. OcHOBHBIC METO/IbI pereHus
JorapuMUYECKUX YPaBHCHHM.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIpAKEHUN. PellieHre TPUrOHOMETPUYECKUX YPABHEHU M.



Pemienne cucteM JMHEWHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHeHMI. OrnpenenuTenb MATpUlbl 2X2, €ro TeOMETPUYECKHIl CMBICT U
CBOICTBA, BHIYUCIICHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs ISl PeIICHUS
CUCTEMBl JIMHEWHBIX ypaBHEHMM. PelleHne npuKIagHbIX 3a1ad C I[MOMOUIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccnemoBanue mMNOCTPOEHHOM MOJAEIH C
MTOMOIIBIO MaTPHI] U ONPEICITUTEIEH.

[TocTpoeHne mMaTeMaTUYEeCKUX MOJICNIENM pPEaTbHOM CUTyallMud C MOMOIIBIO
YPaBHEHMM W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJady M 3aJad M3 pa3jIMuHbIX 00JacTel HAyKHM U peabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@OyHkus, crnocoObl 3amanus (yHKIUM. B3aumMHO o0OpaTHblE (YHKIHH.
Kommnosummst  pynkiuii. 'paduk  QyHkmm. DnemeHTapHbIE MpeoOpa3oBaHUs
rpa¢uKoB QyHKIIHI.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkuuu. Hymu dyHkmmm.
[IpomexyTku 3HakonmocTosiHCTBA. UETHBIE M HEU€THBIE PyHKUUU. [lepuoanueckue
¢bysakun. IlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHUHHMYMBI
bynkuuu. Hanbonbiiee u HauMeHblee 3Ha4yeHus: QyHKIIMKU HA POMEXYTKE.

Jluneiinasi, kBaJpaTu4Has W JIpOOHO-TMHEWHAass (YHKIUMU. DJIeMEHTapHOe
MCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaAPUKOB.

Crenennast GpyHKUUsI C HATYpaJIbHBIM U LIeJbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHA n-0il CTENEeHW Kak (PYHKIMU OOpaTHOM
CTEINIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[loka3zaTtenbHass U jorapupmuyeckas (QPyHKIUU, UX CBOMCTBA U TrpaduUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 peIIeHUs ypaBHEHUH.

TpuronoMerpuueckasi OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(GyHKUHNA YUCIOBOTO apryMEeHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pealbHBIX IMpoLEeccax U SBICHUSX.
['padmku peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IOCJIeA0BaTEILHOCTEH. MeTton
MaTeMaTUYeCKON WUHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIE
[OCJIENOBATENBHOCTH. VCTOpHsS BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMerpudeckas nporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEH I€OMETPUYECKOM
MPOrpecCuu. JINHENHBIA U 3KCIOHEHIHAIBHBIN POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcnosb30BaHWE TPOTPECCHMU [Jis  PEIICHHs pealbHbIX 3aja4
MIPUKJIATHOTO XapaKTepa.



HemnpeposiBHBIE (YHKIIMM W WX CBOMcCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpa¢ukoB QyHkumii. CBolcTBa (QPYHKIMA HENMpPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [JIi PEUICHHUS HEpaBEHCTB. [IpuMeHeHHE CBONCTB HENMPEPBIBHBIX
GyHKUMIA 15 pelueHus 3a1ay.

[lepBas u BTOpas mpousBoaHble QyHKIHH. OnpeneneHue, rTeOMETPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBoaHble  3NEMEHTApHBIX  (QPYHKIUH. IIpousBogHass  CyMMBbl,
MPOU3BEACHUS, YACTHOTO Y KOMIO3UILINK (DyHKIIHIA.

MHo:xecTBa U JIOTMKA

MHoO)kecTBO, oOmepaluyu HaJ MHOXECTBAMU MU HMX CBOWCTBA. Jluarpammsl
Oitnepa—Benna. IIpuMeHEHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara  JJis
ONMCAHUSI PEATbHBIX IPOLECCOB W SBICHUW, MPU PEIICHWM 3aJ1a4 W3 JAPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIENICTBHE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yuciia 1 BBIYUCTICHUSA

Harypanbubie u nensie yucna. [I[pumMeHeHrne MPU3HAKOB JIETMMOCTU LEIbIX
yucels, HaumOoubImuid obmmi aenmutens (manee — HOJ]) m HamMmenblniee oO1ee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBknuaa ajist peieHus
3a7a4 B LIEJIBIX YUCTIaX.

KommiekcHble uwucna. AnreOpandeckas W TpUTOHOMETpUueckass (hOpMbI
3alUCU KOMIUIEKCHOTO 4Hclia. ApupMeThuueckue omnepanud ¢ KOMILIEKCHBIMHU
guciaamu. M3o0paxkeHrne KOMIUIEKCHBIX YHCENI Ha KOOPJAMHATHON IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHu u3 KOMIUIEKCHOIO yucia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJT JIJIsl peIIeHusl (PU3NUEeCKUX U TeOMETPUUECKUX 3aj1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema U COBOKYNHOCTb YpPaBHEHUW U HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CJIEACTBUS. PaBHOCHIILHBIE HEPABEHCTRBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKHUX  YPaBHEHHM ¢  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBEeHCTB.

OCHOBHBIC METOJbI PCIICHHS TIOKAa3aTeIbHBIX M  JIOTapU(OMHICCKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UPPAIMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

VYpaBHEeHMS, HEPABEHCTBA U CUCTEMBI C TapaMeTpPaMH.

[IpumeHeHue  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO



MaTEeMaTUYeCKUX 3aJad M 3aJlad W3 Pa3IuvHbIX 00JlacTell HAyKH W peaabHOU
KU3HU, UHTEPIPETAlUs [TOJTYyUYECHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux kommosunuu ¢GyHkuuil. I'eomerpuueckue o0pas3bl ypaBHEHUN H
HEPaBEHCTB HAa KOOPJAWHATHOM IUIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

['padrueckre mMeTonbl pelleHUs YpaBHEHUU M HEpaBeHCTB. |'paduueckue
METO/IbI PEIICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NP PEHICHUM 3aJad U3 JIPYTuX y4eOHbIX
MPEIMETOB U PEATBLHON )KU3HU.

Havana maTeMaTH4eCcKOro aHaJm3a

[IpumeneHnne MpoU3BOAHON K MCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMmbl.  HaxoxzaeHue  HauOoONbIIETr0 W HAWMMEHBIIET0  3HAYCHHM
HEeMpepbIBHON (YHKIUU Ha OTPE3KE.

[IppuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dIIEro pENICHUs B
NPUKIAJAHBIX 3ajJadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3a1aHHOTO (hOPMYJION UITH TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuiia HaxoxaeHUs IepBOOOPA3HBIX.

WNurerpai. I'eomerpuueckuit CMBICII VHTErpaa. Brruncnenue
ornpenenéHHoro uurerpaia mno popmyne Hotorona-Jlen6uuna.

[IpumeHeHue uHTErpana s HAXOXKIACHUS IUIONIaJed IIOCKUX (QUryp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuanbHBIX ypaBHEHUH. MaTtemaTuieckoe
MOJICIMPOBAHUE PEAIbHBIX TMPOLECCOB C TOMOUIBI0  Au(depeHITnaTbHbIX
YpPaBHEHHUM.



[INTAHAPYEMBIE  PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJII'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIA  VPOBEHb) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHHIA

JIMYHOCTHBIE PE3YJIbTATDI

1) rpamaaHCKOro BOCIMTAHMS:

chOpPMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIMU OOYYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHICKOT0o 00IleCcTBa, MPEJCTaBICHUE O MaTeMaTHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3IMYHBIX CTPYKTYp, SBJIEHUM, TPOILEAYp
IPaXKIaHCKOTO 00111ecTBa (BHIOOPHI, OMIPOCH U IPYTrO€), YMEHUE B3aUMOJICHCTBOBATh
C COLIMATTbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) IaTPMOTHYECKOI0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW MJICHTUYHOCTH, YBAKECHHUS K
MPOUUIOMY M HACTOSIIIEMY POCCHUMCKOM MAaTE€MaTWKH, LIEHHOCTHOE OTHOILICHUE K
JOCTHKEHUSAM POCCUMCKMX MAaT€MaTUKOB M POCCUMCKOW MAaTeMaTUYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE O3TUX JIOCTMXKEHUM B JApYyruxX HaykKax, TEXHOJOTusAX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JYXOBHBIX ILIEHHOCTEH POCCHICKOTO Hapoja, cHOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUs, ATUYECKOTO IMOBEACHUS, CBSI3aHHOTO C IMPAKTUYECKUM
MPUMEHECHUEM JTOCTHKEHUN HAYKU U JEATEIBHOCThIO YUYEHOTO, OCO3HAHHUE JIUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMIUBOTO OYIyIIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHHE K MHUpPY, BKIIOYAs 3CTETHUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PELICHUH, PACCYKIEHUN, BOCIPUUMUUBOCTh K
MAaTEMAaTHYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKOro BOCIUTAHMUSA:

c(hOpMHUPOBAHHOCTh YMEHHMSI IPUMEHATh MAaTEMAaTUUECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO0 M 0O€30MacHOro 00pas3a *U3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBBIO (30pOBOE NUTaHWE, COAJIAHCHUPOBAHHBINM pPEXUM 3aHATUNH U OTAbIXA,
peryisipHas (u3MYecKas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE IPHU
3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTU TPYAOTI00USI, HHTEPEC K PA3IMUYHBIM
chepam mnpodeCcCHOHAIBHON JIESITEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €
MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oynymie mnpodeccuu u
peaau30oBbIBaTh COOCTBEHHBIE >KW3HEHHBIE IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4eCcKOMy 0Opa30BaHUIO U CaMOOOpPa30BAHUIO HA MPOTSIKEHUU BCEH KU3HU,
FOTOBHOCTh K AaKTHBHOMY YYacTHIO B PEUICHWM IPAKTHUYECKUX  3a]ad
MaTeMaTU4YECKOW HaIpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHMSA:



cOPMHUPOBAHHOCTh  JKOJOTMYECKOM  KYJIbTYpbl, TOHMMaHHE  BIUSHUSA
COLIMAJIbHO-DKOHOMHMYECKUX TPOIECCOB HA COCTOSHHUE MPUPOJHON W COLMAIbHOU
Cpelbl, OCO3HAaHHE TJIO0ATBPHOTO XapakTepa HKOJIOTMYECKUX MpoOIeM, OpHEeHTalus
Ha T[pPUMEHEHHE MAaTeMaTH4YEeCKMX 3HaHUN /I peleHus 3adad B olnactu
OKpY Xarollel cpenpbl, IUIAHUPOBAaHUE TOCTYNKOB W OLIEHKM UX BO3MOXKHBIX
HOCIIEACTBUM JUIS OKPYKAIOLIEHN Cpenbl;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

C()OPMUPOBAHHOCTb ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOILIECTBEHHOM MPAKTUKH, MOHUMAHUE MAaTEMaTUYECKON
HAyKU Kak c(epbl YEIOBEUECKON AESATENbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTH
JUISL pa3BUTHsI LMBUJIM3ALMM, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKW M MaTEMaTHYECKON
KYJbTYpPOH KaK CpEeCTBOM IIO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIIATh IPOEKTHYIO U
HCCIIEeI0BATENBCKYIO JIEATETbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

BBISIBJISAITH M XApPAKTEPU30BATH CYIIECTBEHHBIC IPU3HAKM MATEMATHYECKHUX
O00BEKTOB, TTOHATHH, OTHOIICHUA MEXKIY MOHATUAMH, (HOPMYIUPOBATH ONPEACIICHUS
MOHSATUH, YCTaHABIIUBAThH CYIIECTBEHHBIN MPHU3HAK KiacCU(pUKAIIMN, OCHOBAHUS JJIS
000011IeHUs U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCIIPUHHUMATB, bopMyIpoBaTh 151 npeoOpa3oBbIBaTh CYKJICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISAITH MaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS B
dakTax, JaHHBIX, HAOMIOACHUSX M YTBEPXKICHUSAX, Mpeajararb KpPUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEUN;

JIeJIaTh BBIBOJBI C MCIIOJBb30BAHMEM 3aKOHOB JIOTUKH, JE€IYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeJIbCTBA MATEMAaTUUYECKUX YTBEPXKIACHUU
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPANBATH apryMEHTAIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBObI;

BBIOWpATh Ccroco0 pemieHus y4dyeOHOM 3adaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHMs, BbIOMpATh Hanbosiee MOAXOMAIUNA ¢ YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/bckue 1eicTBUA:

WCIIOJIB30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUM HWHCTPYMEHT TIO3HAHUS,
bopmyIrpoBaTh BOIIPOCHI, (bukcupyromye IIPOTUBOPEUHE, npo0iemy,
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (()OPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO
MTO3ULINIO, MHEHUE;

IIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA YKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOro OOBEKTa, SBICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMHU, SIBICHUSMH, IIPOLIECCAMU;



CaMOCTOSITeILHO (OPMYJIMPOBATh OOOOIIEHUST W BBIBOABLI IO pe3yjibTaTaM
NPOBENEHHOTO  HAONIOJEHUSA,  HCCIAEAOBAHMUS,  OLICHUBAaTh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TaKKe BbIJIBHUIAThH
MIPETIOJIONKEHUSI O €0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISATE IePUITMTHI WH(POPMAIIMH, JTaHHBIX, HEOOXOIWMBIX /IS OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4H;

BBIOMpaTh MH(OPMALIMIO U3 WCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHGOPMAIIMIO PA3TUYHBIX BUIOB U (OpM
MPECTABIICHHUS;

CTPYKTYpUpPOBaTh HH(OpPMAIMIO, TMPEACTABIATh €€ B Ppa3IMyHbIX (opmax,
WJUTIOCTPUPOBATH IpaduuecKH;

OLICHUBATH HaJIEKHOCTh uHpopmaru o CaMOCTOSTENIbHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIe YHUBepPCAJIbHbIEe YUeOHbIe 1elicTBUS

OOmenne:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CYXJACHUS B COOTBETCTBUM C YCJIOBHUSIMU U
IEISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BhIpa)XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
W TIMCBMEHHBIX TEKCTaX, JaBaTh IIOSCHEHWS TI0 XOJy PpCIICHHS 3ajayu,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJbTarT;

B XOJ€ OOCYXKJIEHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOW TEMBbI,
poOJIeMBl, peraeMoi 3aJ1aui, BhICKa3bIBaTh UJICH, HAIlCJICHHBIC HA TTOMCK PEIICHUS,
COTIOCTABJISATh CBOM CYXJICHHS C CYXICHUSIMH JPYTdX YYacCTHUKOB JIHAJIOra,
OOHapyXUBaTh pa3IiMuh€ U CXOJACTBO TMO3UIMNA, B KOPPEKTHOU Qopme
(bopMyJIHpOBaTH pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTABISATh PE3yJIbTAThl PEIICHUs 3aJa4ud, SKCIEPHMMEHTA, HCCIIeI0BaHUsI,
MIPOCKTA, CAMOCTOSATEIIBHO BBIOMpPATh (OpMAT BBICTYIUICHUS C YYETOM 3aja4
Mpe3eHTAIMU U 0OCOOCHHOCTEHN ay IUTOPHHU.

PerynsiTuBHbIe YHHBeEpPCcAaJbHbIE YueOHbIE 1eiCTBUSA

Camoopranusamnus:

COCTaBJIATh IUIAH, aJTOPUTM PEIICHUS 3aJadd, BBIOMPATH CIIOCOO pEIICHUS C
Y4IETOM UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, S)MOLIMOHAJbHBIH HHTEJIEKT:

BJIAJICTh HaBBIKAMU IO3HABATEIIBHOM PEIICKCUN KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUNM W MBICIUTEIBHBIX IPOIECCOB, WX PE3yibTaTOB, BIAJETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TPOIecca M pe3yibTaTa PEIICHUS MaTeMaTHIEeCKOU
3a/1a4H;

MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEHICHUU 3aJayH,
BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,



HalJICHHBIX OIMKMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pPE3yJibTaTa LIEJIM U YCIOBUSIM, OOBSCHSITh MPUUYUHBI
JIOCTUKEHUS WIM HEJAOCTHXKEHUSI PEe3YyJbTAaTOB JIESITEIbHOCTH, HAXOJUTh OILIUOKY,
JIaBaTh OI[EHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh WU HCIOJL30BaTh MPEUMYIIECTBA KOMAHJAHOM W WHIWBUAYaJbHOU
paboThI TIPH PEIICHUH YYeOHBIX 3a/1a4, MPUHUMATH IIeJIb COBMECTHOM JCSITEIIbHOCTH,
IUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM paboThl, pachpeneisTh BHAbBI PadoT,
JIOTOBapUBaThCs, OOCYXKIaTh MPOIECC M pe3yabTar padoThl, 0000IIaTh MHEHUS
HECKOJILKMX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX (opmax paboTel (0OCykIeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U MHBIE), BBIMOIHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH
CBOM JICUCTBUS C IPYTUMU YJIC€HAMU KOMaH/Ibl, OIICHUBATh Ka4€CTBO CBOEI0 BKJIAJa B
oOluMiA  MOPOAYKT MO  KpUTEpUsIM,  CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aNMOJICCTBHUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kJjacce o0O0ydarOnuics TMOJYYHUT CIICIYIOIINUE
MpeAMETHBIE Pe3yJIbTaThl MO OTAEIBHBIM TeMaM paboyell mporpaMMbl Yy4eOHOTO
Kypca «Anrebpa u Hadajia MaTEMaTUIECKOTO aHATH3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OIEPUPOBATH TMOHSATUSIMU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHAas
nepuogudeckas  JpoOb, TPOICHTHI, HPPAIUOHAIBPHOE  YHCJIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENIBHBIX YUCET, MOAYJIb AEUCTBUTEIBHOTO YHCIIA;

MPUMEHSTH APOOH U MPOIEHTHI JUIsl pEICHUs] TPUKIIAAHBIX 3324 U3 Pa3InuHbIX
OTpaciiel 3HAaHUW U PEaJbHON KU3HU;

MPUMEHSTh NPUOTMAKEHHBIE BBIUYMCICHUS, TPaBUia OKPYIJICHUS, MPUKUIKY H
OLICHKY pe3yJbTaTa BEIYMCICHUM;

CBOOOJHO  OMEpUpOBaTh TMOHSATHUEM: CTENEeHb C IeJbIM [OKa3aTelieM,
MCIIOJIB30BaTh MOAXOALYI0 (POpMy 3amucu JEHCTBUTENBHBIX YUCEN ISl PEIICHUS
MMPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEpPUPOBATh MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKA3aTeNIeM;

CBOOOJTHO ONEPHPOBATH TMOHATHUSMHU: JIOTapU(PM UYHUCTA, JECATUYHBICE U
HATypaJbHbIC JTIOTapU(MBIL;

CBOOOJTHO OMEpUPOBaATh MOHATUAMH: CHUHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSIMHU: APKCHUHYC, ApPKKOCHHYC M APKTAHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: TOXKJECTBO, ypaBHEHHE, HEPABEHCTBO,



PaBHOCWJIbHBIC YPABHEHUS U YPaBHEHUSI-CIIC/ICTBUS, PABHOCUJILHBIE HEPABEHCTBA,

NPUMEHSITh Pa3IUYHbIE METOJbl PEIHICHUS palUOHAJIBHBIX U JPOOHO-
pallMOHAJIbHBIX yYPAaBHEHHUM, NPUMEHATb METOJ HWHTEPBAJIOB JUISl PEIHICHUs
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOW MEepeMEHHOM,
MHOTOYJICH C LEeNbIMU KOA(PUIIMeHTaMi, KOPHU MHOTOYJIEHA, MPUMEHSTh JCICHUE
MHOI'OYJICHAa Ha MHOIOWIEH C OCTaTkoM, Teopemy besy u Teopemy Buera s
peuieHus 3a1ay;

CBOOOJIHO OTIEPUPOBATH MOHITUSMU: CUCTEMA JIMHEHUHBIX ypaBHEHUM, MaTpHUIIA,
ONpPEAECIUTENIb MATPULBI 2 X 2 W €ro TE€OMETPUYECKHUM CMBICH, HCHOJIb30BaTh
CBOMCTBa ompefenuTenss 2 X 2 s BBIYUCICHUS €ro 3HA4YeHUs, MNPUMEHATH
ONpENENUTENN Il PELICHUS] CUCTEMbl JIMHEWHBIX YpPaBHEHUH, MOJIEIUPOBATH
peaibHble CUTYallUd C TOMOIIbIO CUCTEMbl JIMHEHHBIX YpaBHEHUMH, HCCIEI0BATh
MIOCTPOEHHBIE MOJIETIM C MOMOIIbI0 MATPUIl U ONpPEACIIUTENCH, UHTEPIPETUPOBATH
MOJIYYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh  CBOWCTBA JCHCTBUH C KOPHSIMH JUisi TIpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH MPE0OpPa30BaHMS YMCIOBBIX BBIPAXKEHUM, COJEPKALIUX CTEIEHH C
palMOHaJIbHBIM [10KAa3aTeJIeM;

MCIIOJIb30BaTh CBOMCTBA JIOTapu(MOB /Jisi MpeoOpa3oBaHUs JOTapUPMUIECKUX
BBIPAKCHU;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: HUpPpaLMOHANbHBIC, MOKAa3aTeJIbHbIE U
jorapuMUYECKUE ypaBHEHUS, HAXOJUTh WX PEIICHHUS C MOMOIIBI0 PAaBHOCUIIHHBIX
MEPEXO0JI0B WIIA OCYIIECTBIISAA IPOBEPKY KOPHEA;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpHUUYECKHE (POpPMYJbl AJig MpeoOpa3oBaHUS
TPUTOHOMETPHUUECKUX BBIPAKECHUN;

CBOOOZIHO  OMEpUPOBaTh  IOHSATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (GOpMyJbl  JJIS  PEIICHUs]  OCHOBHBIX  THUIIOB
TPUTOHOMETPHUUECKUX YPaBHEHUI;

MOJICJIMPOBAaTh pealbHblE CHUTyallUh Ha $3bIKE aireOpbl, COCTaBIATH
BBIPDAXKEHUS, YpPAaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3a/laud, MCCIEA0BaTh
MOCTPOEHHBIE MOJIEJIH C UCTIOIH30BAHUEM alllapaTa ajireopsbl.

DyHKIUHN U TPaPUKHU:

CBOOOJHO ONEPUPOBATH MOHATUAMM: (PYHKLHUSA, CHOCOOBI 3afaHus (YyHKLIHH,
B3aMMHO OOpaTHbIe QYHKIIUHA, KOMIO3UIUS PYHKITUH, Tpa@uK (PYHKIIUU, BHITTOIHSITH
aJIEeMEHTapHbIE MpeoOpa3oBaHus TpadukoB GyHKIINN;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: O00JIACTH OMNPENEICHUS U MHOKECTBO
3HaYeHUHN (QYHKIUU, HYJIH QYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIMEpPUPOBATh TOHATHSAMHU: UETHBIE ¥ HEYETHBIE (DYHKIHH,
nepuognyeckue (QyHKIMHU, MPOMEKYTKH MOHOTOHHOCTH (YHKIHMHU, MAaKCUMYMbl U
MUHUMYMBI (QYHKIIMU, HauOOJbIIEE W HaWMEHbIee 3HadeHWe QYHKIUH Ha
MPOMEXKYTKE;



CBOOOJTHO OTICPUPOBATh TMOHATHSIMH: CTCIICHHAs (DYHKIMSA C HATypajdbHBIM MU
IeIpIM TIOKa3aTesieM, Tpaduk cTeneHHOW (YHKIMM ¢ HATypadbHBIM M IEIBIM
nokasaresnieM, rpaduk KOpHS N-OM CTENneHW Kak (yHKIUH OOpaTHOW CTENEHU C
HATYpaJbHBIM MOKa3aTeJIeM;

ONepUpOBaTh TOHATUSAMHU: JIMHCWHAs, KBaJpaTUYHAs W JIPOOHO-TUHEHHas
(GyHKIIUA, BBITIOJHATH 3JIEMEHTAPHOE UCCIICIOBAHNUE U MTOCTPOSHUE UX rpaduKoOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: TOKa3aTelabHAs W Jorapupmuveckas
GbyHKIMM, UX CBOWCTBA W TpaUKU, HCIOIb30BaTh HMX TpaduKH g pelIeHUs
YPaBHEHHUI;

CBOOOJHO OIEpUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPUIECKUX (PYHKITUN YHCIIOBOTO apTyMEHTA,;

UCIOJIb30BaTh TIpaguku  (QYHKIUNA JJIT  MCCICAOBAHHMS  MPOILIECCOB |
3aBUCUMOCTEH TPHU PEIICHUW 3aja4 W3 JIPYTUX y4eOHBIX MPEJAMETOB W peallbHON
YKU3HH, BBIpOXXaTh OPMYIIaMH 3aBUCUMOCTH MEXITY BETUIMHAMU;

Havana maTeMaTH4ecKOro aHajmn3a:

CBOOOJTHO ONEPHPOBATH MOHATHUSMU: apupMeTHYecKas W TEeOMETpUYecKas
nporpeccusi, OCCKOHEYHO YObIBaromias reoMeTpuYecKas MpOTrpeccus, JMHECWHBIN U
AKCIIOHEHITUATBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh TPOTPECCHM ISl PEIICHUs] peajbHBIX 3a/ady MPHUKIAJTHOTO
XapakTepa;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMU: TOCIEAOBATEILHOCTh, CIIOCOOBI 3aTaHus
MOCJICIOBATEIPHOCTEH, MOHOTOHHBIE W OTPAaHWYEHHBIE TIOCIEIOBATEIBHOCTH,
MOHMUMAaTh OCHOBBI 3aPOXKIACHUS MaTEMaTUYECKOTIO aHalIM3a KaK aHain3a OECKOHEYHO
MaJIbIX;

CBOOOJTHO OTIEPUPOBAThH MOHATHUSIMH: HETIPEPHIBHBIC (PYHKIIUH, TOYKH pa3phbiBa
rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka PyHKITNH;

CBOOOJTHO OMEpUpPOBaTh TMOHATHEM: (YHKIMS, HENpEpbhIBHAs Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HENIPEPBIBHBIX (QDYHKIIUH IS PEIICHUS 3a/1a4;

CBOOOTHO OTIEPUPOBATH MOHIATHIMU: TIEPBasi U BTOPasi MPOU3BOAHBIC (YHKIIUH,
KacarenbHas K rpaduky QyHKIHH;

BBIYKCIIATh TPOU3BOJHBIE CYMMBI, MPOU3BEJEHUS, YACTHOTO U KOMITO3UIIUU
JIBYX (PYHKITUH, 3HATh TPOU3BOIHBIC DIIEMCHTAPHBIX (DYHKITHI;

UCIIOJb30BaTh TEOMETPUUYECKUN U  (PU3NUECKUN CMBICT TPOU3BOJHON JJis
pelIeHHs 3a7ad.

MHo:xecTBa U JIOTHKA:

CBOOOTHO OTIEPUPOBATH IMOHATHUSIMH: MHOYKECTBO, OIIepaIliy HaJl MHOYKECTBAMH,

WCITIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjisl ONMHMCAHHS pPEaTbHBIX
MPOIIECCOB U SBJICHUMN, TIPY PEIICHUU 3a]1a4 U3 APYTUX yUCOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATHAMU: ONpENEICHUE, TeopeMa, ypaBHEHHE-
CJICJICTBHE, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, JOKa3aTeIhCTBO, PAaBHOCUIIbHBIC
ypaBHEHUS U HEPABCHCTRA.



K xoniy oOyuenus B 11 kJjacce o0O0Oydarouuics TMOJYYUT CJICAYIOIIHE
MpeAMETHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM paboyell mporpaMMbl yuyeOHOTO
Kypca «Anrebpa 1 Hadajla MaTEMAaTHIECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: HATYpajIbHOE M 1I€JI0€ YHUCI0, MHOXKECTBA
HAaTypaJIbHBIX M LEJbIX YHUCEJ, MUCIOJb30BATh MPU3HAKU JICIIMMOCTHU LIEJBIX YHCEII,
HOJl u HOK HaTypanbHbIX 4YHMCeN g PELICHHs 3ajlady, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO ONEpUpPOBATH TMOHSITHEM OCTaTKa MO MOJYJIO, 3alUChIBATh
HaTypaJIbHbIE YKUCJIA B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OIEPUPOBATh MOHITHUSIMHU: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMITJIEKCHBIX YHCEJl, TMPEJCTaBIATh KOMIUIEKCHBIE YHCIAa B alreOpandeckoud Hu
TPUTOHOMETPHUUECKON (opMe, BBINOIHATH apu(PpMETUUECKUE OIepaluu ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOMN IOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OMNEPHUPOBATH TOHATHSAMHU: HUppallMOHANbHBIC, TMOKa3aTeIbHbIE U
JorapumMuyecKre HEpaBEeHCTBA, HAXOJIUTh UX PEIICHUS C MOMOIIBI0 PABHOCHIIBHBIX
IIEPEXO/IOB;

OCYIIECTBIISATH OTOOP KOPHEH IIPH PEIICHUU TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJTHO  OINEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHSITh  HEO0OXoauMble  (HOpPMyJbl  JJIi  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEpUPOBATh MOHSATHUSMU: CHUCTEMa W COBOKYITHOCTh YPaBHEHUUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIC/ICTBUSI, HAXOAUTh PELICHUS
CHUCTEMBbl M COBOKYIHOCTEH pallMOHAJIbHBIX, WPPALMOHAIBHBIX, MMOKA3aTEIbHbIX WU
Jorapu(@MUYECKUX YPAaBHEHUN U HEPABEHCTB;

penIaTh parMoHaIbHBIC, UPPAMOHATBHBIC, TTOKA3aTEIbHbIE, JIOTApU(OMHUIECKIE
U TPUTOHOMETPUUYECKHME YPAaBHEHUS MW HEPABEHCTBA, COACpXKALLAE MOIYIU H
MapameTphl;

MPUMEHSITh TpaUUYECKUe METOAbl JIJIsi PEUICHUS YPAaBHEHUN W HEPABEHCTB, a
TAKXe 3a71a4 C [TapaMeTPaMH;

MOJIEIMPOBAaTh pEalbHbIe CHUTyallud Ha s3bIKE aireOpbl, COCTaBISAThH
BBIDQKECHUS, YpPABHEHUS, HEPABEHCTBA M HX CHUCTEMBl MO YCIOBHUIO 33/1a4H,
UCCJIEIOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJIb30BAHMEM arapaTta ajareopsl,
MHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKu KOMIIO3UIMU (PYHKIMHA C TOMOIIBIO AJIEMEHTAPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH TE€OMETpUYECKHEe 00pa3bl YpaBHEHUN W HEPABEHCTB HA KOOPJAMHATHOU
IJIOCKOCTH;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: IPadUKU TPUTOHOMETPUUECKUX (PYHKIIHI;

NPUMEHSITh (PYHKIMM JJIi MOJICIMPOBAHUSI U UCCJIEAOBAHUSA pPealbHBIX



TIPOIIECCOB.

Havana maTeMaTH4eCcKOro aHaJIM3a:

WCITOJIB30BATh MPOU3BOIHYIO IS UCCIIENOBaHUS (DYHKIIMM Ha MOHOTOHHOCTH U
IKCTPEMYMBIL;

HAXOJIUTh HaWOOJIbIlICC W HAWMCHbIIIEEC 3HAUYCHHUS (DYHKIIMM HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJIB30BaTh TMPOW3BOAHYIO JUISI HAXOXACHUS HAWIYdIIero penieHus B
MPUKJIAJAHBIX, B TOM YHCIIE COIMATIbHO-YKOHOMUYECKUX, 3ajladax, JJIsl ONpeeIeHUs
CKOPOCTH M YCKOPEHHUS TpoIriecca, 3aAaHHOr0 GopMyIIoi wiiu rpaduKoM;

CBOOOTHO OTIEPUPOBATH MOHATHIMU: TIEPBOOOPa3HasL, ONPEACAEHHBIN HHTETPAI,
HAXOJUTh TEPBOOOPA3HBIC JJIEMEHTAPHBIX (YHKIMH M BBIYMCISATH WHTErpPaj IO
dbopmyne Herotona-JleliOHuia;

HAXOJIUTh TUIOMIAIH TUIOCKUX (QUTYP U 0OBEMBI TEJT C TIOMOIILI0 HHTETPasia;

UMETh TIPEACTABJICHHE O MaTEeMaTHYeCKOM MOJCIUPOBAHUU HA TIPUMEPE
coctaBiieHus MU PepeHITMATbHBIX YPaBHEHU;

peliath TMPUKIAIHBIE 337a4d, B TOM YHCIE COIMAIbHO-d)KOHOMHYECKOTO |
(bu3rYecKoro xapakrepa, CpeJCTBAMA MaTEeMaTHYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM K n (uudpoBbie)
n/n NMPorpaMmMbIl Bcero Oﬂgpo‘m’m" pﬁaKanecmle oOpa3oBaTejibHbIE
e padoTsl padoThI pecype
MHO0XeCTBO N€HCTBUTEIbHBIX YHCEII.
1 MHOro4IeHSI. PaL[I/IOHaJIBHI:IGi ypaBHEHUS U 24 1 BuGmuoreka  [OK
HepaBeHCTBA. CUCTEMBI JINHEWHBIX .
N https://lesson.edu.ru/
ypaBHetin 02.5/10
Oyukuuu v rpaduku. CreneHHas QYHKIHS ¢ bubmiorexa  TTOK
2 12 1 https://lesson.edu.ru/
LEJIbIM IT0Ka3aTeIeEM
02.5/10
3 ApudmMeTnuecKkii KOpeHb N-0i CTETICHH. 15 1 bubmmoreka  [JOK
UpparuonanbHbie ypaBHEHHUs https://lesson.edu.ru/
02.5/10
4 TokazarenbHas GpyHKIms. [Toka3aTeabHbIC 10 1 bubmmoreka  IIOK
ypaBHEHUS https://lesson.edu.ru/
02.5/10
5 Jlorapudmuueckas GyHKUuUSA. 18 1 I]ISH@.I;OTeKa I(;[OK/
Jlorapudmuueckue ypaBHEeHUs Ups.i/lesson.cdu.i
02.5/10
6 TpUroHOMETpUYECKUE BBIPAXKEHUS U 2 1 bubmuoreka  IIOK
ypaBHEHUS https://lesson.edu.ru/
02.5/10
7 [TocienoBaTesIbHOCTH U NPOTPECCHUU 10 1 bubmnoreka [JOK



https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10

https://lesson.edu.ru/
02.5/10

bu6mmorekxa [{OK

HenpepsiBabie pynkmun. [IponsBonnas 20 1 https://lesson.edu.ru/
02.5/10
[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS bubmnorexa LIOK
. ’ ’ 5 2 https://lesson.edu.ru/
3HaAHUU 02.5/10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10

11 KIIACC

KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM K o (uudposbie)
n/n NMPorpamMmsl Bcero OH;pOHbeI ﬂ?KT"quK"e o0pa3oBaTe/bHbIE
e padoThbI padoThbI pecype
1 HccnenoBanune QyHKIMIA ¢ TOMOIIBIO 2 1
MIPOM3BOTHOM bubnuoreka [{OK
https://lesson.edu.ru/02
S/11
2 ITepBooOpa3Has U MHTErpa 12 1 Bubmorexa [IOK
https://lesson.edu.ru/02
S/11
3 I'padviku TpUrOHOMETPUUECKUX (PYHKITHIA. 14 1 Bubimoreka LIOK
TpuroHomeTpuyeckre HEpaBEHCTBA https://lesson.edu.ru/02
S/11
4 HppanuoHanbHble, I0Ka3aTelbHbIE U 24 ! BH6J‘IHOTeKa LHOK
norapudMuuecKre HepaBeHCTBA hst;‘fi/ Alesson.edu.ru/02
bu6mmoreka [IOK
5 KommiekcHbie uncna 10 1 https://lesson.edu.ru/02
S/11
bu6mmoreka [IOK
6 HarypanbHble u 1ienble ynciia 10 1 https://lesson.edu.ru/02
S/11
Cucrembl paliOHAIBHBIX, UPPAITHOHATIBHBIX bu6mmoreka [IOK
7 MOKA3aTeNbHBIX U JOTapu(PMUUECKUX 12 1 https://lesson.edu.ru/02

YpaBHEHUU

S/1



https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11

bu6mmoreka [JOK

8 3ana4u ¢ napamerpamu 16 1 https://lesson.edu.ru/02
S/
9 HOBTOP@HHG, 00001IeHne, CHCTEMAaTH3aIIHS 16 5
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10



https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11

PABOYAS ITPOIT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»
(YFJIYBJIEHHI)Iﬁ YPOBEHD)

(ID 304812)
MOSICHUTEJIBHAS 3ATINCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KypCOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMsl, TaK Kak 00€CcreYMBacT BO3MOXKHOCTh M3YUEHUS AUCLUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTH M IPEAMETOB TI'yMaHHUTAPHOIO LIMKIIA.
[lockonbKy ~ JIOTMUECKOE  MbIIUIEHHWE,  (GOpMHUpyeMOE€  MpU  U3YUYECHHUH
00y4arOIMMUCS TOHSATUIHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEP)KIACHUU IIPU PELICHUH T'€OMETPUUECKUX
3a1a4, YMEHHME BBIIBUIaTb W ONPOBEpPrarb TUIIOTE3bl HENOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 3a]1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH
(du3HYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMMbl yueOHOro Kypcea «I'eomeTpusi» Ha yriayOnEHHOM
YpPOBHE — pa3BUTHE MHJAMBUIYAJIBHBIX CIIOCOOHOCTEH OOyyaroumxcs mpu
M3YUYEHUU T€OMETPHUH, KaK COCTaBJISAIONICH mpeaMeTHol obnactu «MareMaruka u
uHpopMaTuKa»  yepe3  obecreyeHHe  BO3MOXKHOCTH  NPUOOpPETeHUs U
UCIIOJIB30BaHUsI OoJjiee TIyOOKHMX TEOMETPUYECKUX 3HAHUW W JCHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEIIHOTO MPO(ECCHOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BaHUEM MaTEMaTHKU.

[TpuoputeTHpIME 3aJayaMu Kypca TEOMETpPHUH Ha YIrIIyOJEHHOM YpOBHE,
pacCIIMPSIONIMMH U YCUJIMBAIOLIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paclIMpeHue MpeICTaBICHUs 0 TEOMETPUU KaK 4acTU MUPOBOM KYJIBTYpPBI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OIMCHIBATHL U M3y4daThb
pa3HbIC SBICHUS OKPYKAIOILIEr0 MUPA, 3HAHUE ITOHATUWHOIO aIlapara 110 pasaeiy
«CtepeoMeTpusi» yueOHOro Kypca reOMEeTpuu;

dbopMHpOBaHHE  YMEHHMS  BJAJE€Th  OCHOBHBIMU  HOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
dopMysl U yMEHHE HX IPUMEHATh, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAWUTH
HECTaHJapTHbHIE CIOCOOBI pEIIeHUs 3a/1aY;

(opMHpOBaHHE YMEHUS PACIlO3HAaBAaTh HAa YEPTEkKaX, MOJAEISAX U B PEaIbHOM
MHpPE MHOTOIPaHHUKM M Te€ja BpAIICHUSA, KOHCTPYMPOBATb TI'€OMETPUYECKUE
MOJICIIN;

dbopMHpOBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TeOopHid, (HOopMHpOBaHHE MOHUMAHHUS POJNHM AKCHOMATHKU TPH



MIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHUE yMEHUS BJIaJ€Th METOJAaMHU J0Ka3aTeIbCTB U AJITOPUTMOB
pElICHMs, YMEHHUSI UX NPUMEHSTh, MPOBOJIUTH JIOKa3aTelIbHbIE PACCYy>KIEHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]a4 C PAKTHYECKUM COJIEP)KAHUEM,
dbopMupoBaHHE MpPEJICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  MpH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKH B MIPOBEJICHUU
JNEAYKTUBHBIX PacCy>KIEHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTYyaJIbHBIX M  TBOPYECKHX
COoCcOOHOCTEH 00yyarouuxcs, Mo3HaBaTeIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHI, KpUTUYHOCTHU MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHre (PYHKIIMOHATILHOM TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl pPAcCloO3HABaTh IMPOSBICHUS T'€OMETPUUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYAllMi, HUCCIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
MHTEPHPETALNUN [TOJTYYEHHBIX PE3YIIbTATOB.

OCHOBHBIMH COZIepKATE€IbHBIMU JIMHUAMU YyueOHOro kypca «['eomerpus» B
10-11 «xknaccax sBuswoTcs: «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BekTopel U  KOOpPAUHATHL B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHuE «yMETh OMEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUU HA YIUIYyOJIEHHOM YypOoBHE OOyYEeHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEp>KAaTeNIbHbIM JIMHUAM y4eOHOTO Kypca, a
(bopMHpOBaHHE JIOTMYECKUX YMEHHMH  pacnpenensiercsi He  TOJBKO IO
COJIEpKaTEeIbHBIM JIMHUSAM, HO U 10 TofaMm obydenus. Coaep:xanue oOpa3zoBaHMUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
MpPOrpaMMbl, pacupeneia€HHbIM IO rojaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM 00ydaromuecs
oOpamanuch HEOAHOKPAaTHO. OTO  TMO3BOJSET OPraHu30BaTh  OBJIAJICHHE
r€OMETPUYECKUMU NOHATUAMH U HABBIKAMU MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJII0/IEHNEM MPUHLIUIA TPEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00y4arOmUXCsl, pacluupsis U yriyosss
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexos Kk U3y4EHUIO TEOMETPUU Ha YTI1yOJIEHHOM YPOBHE MO3BOJISET:

co3nath  yciuoBus i auddepeHupanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30oBaTEIbHBIX MpOrpamMM, OOECIEeUUTh YIIIyOJIEHHOE
U3y4YEHHE T€OMETPUHN KaK COCTaBIIAIONIEH yueOHoro mpeamera « MaTtemaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K MPOAOHKEHUIO H3YYEHHUST MAaTEMaTHUKH C
y4€ToM BbIOOpa Oyaymied mpodeccuu, obecreunBasi MPEEMCTBEHHOCTh MEXKIY



o0muM u npodeccunoHanbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueObHOrOo Kypca «I'eomerpusi» Ha YIIIyOJEHHOM YypOBHE
orBoauTtcs 204 yaca: B 10 ximacce — 102 yaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble M JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CcTepeoMeTpuu. Touka, mpsMasi, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCHMOMAaTHMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIEIACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEpECEKaroIuecs,
IapajulesibHble M CKpeluBaromuecss mnpsmele. [IpU3Haku CKpemumBarommxcs
npsamelX. [lapamieabHOCTh NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: MapajlICIbHbIC
MPSIMBIE B IPOCTPAHCTBE, NAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MPAMON
u 1iockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHME, H300paKeHHUE
¢uryp. OcCHOBHBIE CBOMCTBA MapaJJICNIbHOTO NpOeKTHUpoBaHuUs. W300paxeHue
¢buryp B napajuieJbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXKIy MNPSAMBIMH B IIpocTpaHcTBe. [lapainenbHOCTh MIIOCKOCTEN: MapajlieabHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIesIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpadJp, NapajuieenuIie],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIAPHBIE MTPSMBIC B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIENbHBIE W NEPHNEHIMKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOH
NIEPIECHINUKYJIAPHON IIJIOCKOCTH. OpTtoronanpHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JO IUIOCKOCTH, PACCTOSIHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  TNPU3HAK  NEPHNEHAUMKYJAPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX MEPHEHAUKYIApax.

VYribl B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U TUIOCKOCTBIO, JABYTPaHHBIN
YIoJl, JUHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOIOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHcTBa IUIOCKMX H
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopemMbl KOCHMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHOrorpaHHuKHU

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpsAMOYTOJbHBIA  MAapajUIEdENUIIE] WU  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TOBEPXHOCTM MHOIOIpaHHMKA. Teopema Ouiepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronpHass mnupamuia,
npaBwibHas W yced€HHass nupamuabl. CpoiicTBa pébep M OOKOBBIX TI'paHEil
MpaBWIbHOW mnupamubl. lIpaBuiibHbIE MHOTOIpAaHHUKH: INpaBWJIbHAS IpU3Ma U



IIpaBWJIbHAs IMPAaMHUA, IPAaBUIbHAA TPEYroJibHAs IHpaMHUAAa W IPABUIIBHBIN
TeTpadap, KyO. IlpencraBneHue o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
JOACKAdIP U UKOCADIP.

Bbluncienre 31€eMEHTOB MHOTOTPAaHHUKOB: péEOpa, OuaroHaiu, YIJIbL.
[Inomans OOKOBOMl MOBEPXHOCTH M TMOJHOW TOBEPXHOCTU MPAMON MPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOW MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MNUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MTUPAMU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUH  MPABHIIBHBIX
MHOTOTpaHHUKOB. CUMMeETpUsi B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielIenuneaa, CUMMETPHS IPABWIBHBIX IPU3M, CHMMETPHUS IPABUIBHON
MTAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
yucno. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
ITonsaTue xoMIutaHapHble BEKTOpbI. [Ipu3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npocTtpancTBe. KoopauHaTtel Bektopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpa MU
KOOpAMHATAMHU TOYEK. YTOJI MeXIy BekTopamu. CKaasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[ToHsITHS: WIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAas IOBEPXHOCTD,
cepudeckas IMOBEPXHOCThb, oOpasyrmue TnoBepxHocTedl. Tema BpamieHus:
IMWIMHIP, KOHYC, YCEYEHHBIH KOHyC, cdepa, map. B3ammHOe pacmosioxeHue
chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha TUIOCKOCTH. Pa3BépTka muiauHapa u kKoHyca. CuMMeTpus chepbl
mrapa.

O6béMm. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Tapaiesienuneaa M cienctBus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IIWIMHIAPA, MUPaMHIbl U KoHyca. OO0BEM IIapa U MapoBOTO
CETMEHTA.

KomOnHanmmu Tenm BpamieHUs W MHOTOTrpaHHHWKOB. [lpw3ma, BrmcaHHas B
IWIMHIpP, ONHCaHHAas OKojJo IumMHApa. llepecedenne cdepsl W mapa c
IockocThi0. Kacanue mapa u cdepsl mIockocThio. [loHSITHE MHOTOTpaHHUKA,



OMMHMCAHHOTO OKOJO c(dephl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WU TEJO
BpaIeHUS.

[Inomanas MOBEPXHOCTH IUIMHIPA, KOHYCa, IJIOmaab chepbl U e€ yacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJCH MOBEPXHOCTEH
nofaoOHeIx Quryp. IlpeoOpazoBanue momoOus, romMoTeTus. PemeHuwe 3amad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUt MHOTOIPAHHMKOB W TEJI BPAIICHUS: CSUCHUS IUTUHAPA
(mapaJyienbHO ¥ MEPIEHANKYISPHO OCH), CEUEeHHS KOHyca (MmapaluiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPe3 BEPIIHUHY), CEUCHUS Mapa, METObI MOCTPOCHUS
CEUYECHMI: METOJ CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTopbl 1 KOOPAUMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haja BEeKTopaMu. BekTopHoe
yMHOXK€HHE BeKTOpoB. (CBoHCTBa BEKTOpHOro yMHOXeHus. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Paznoxkenue BekTopa
mo Oasmcy. KoopamHAaTHO-BEKTOPHBIH METOJ TPU PEIICHUH TEOMETPUICCKUX
3azay.

JABUKEeHHSI B IPOCTPAHCTBE

JBmwxenus mpocrpancTBa. OTtoOpakeHms. JIBMKEHUS M PaBEHCTBO (QUTYP.
OOmue cBoiicTBa JBWKEHUN. Buael JBMXXEHUN: TapaluieNbHBIA IEPEHOC,
IEHTPaAJIbHAsI CUMMETPHS, 3€pKajbHas CHUMMETPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJAYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpasxkaaHckoe BOCIIUTAHME:

c(OPMHPOBAHHOCTh I'PAKIAHCKON IMO3HIMH OOYyYarOIIerocss Kak aKTUBHOIO H
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOIO OOIIECTBa, MPEACTAaBICHUE O MAaTEMaTHUECKUX
OCHOBaX  ()YHKIMOHUPOBAHUS  PA3NMYHBIX  CTPYKTYp, SIBIECHUH, MPOUEIYp
Ipa)KJaHCKOro 0011ecTBa (BBIOOPHI, ONPOCH! U APYToO€), YMEHHUE B3aUMOJACHCTBOBATh
C COIIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHUU C UX (PYHKIHUSIMU U Ha3HAUYCHUEM,;

2) naTpuoOTH4YeCKOE BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh POCCUMCKON TpaxxAaHCKONM HICHTUYHOCTH, YBAXEHUS K
MPOLIOMY M HACTOSALIEMY POCCHUICKONM MaTeMaTHK{, IIEHHOCTHOE OTHOUIEHUE K
JOCTH)KEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUMCKOM MAaTeMaTHYE€CKOW IMIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHUM B JIPYyTrUX HayKaX, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHUE JyXOBHBIX ILIEHHOCTEH POCCHIICKOTO Hapoja, c(HOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHMUS, ITUYECKOrO0 MOBEJEHUS, CBA3AHHOIO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTHKCHUN HAYKU U JIESITENBHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs O3CTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PELICHUH, pacCyKICHUM, BOCIPUUMYHBOCTD K
MaTE€MaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnyeckoe BocnMTaHUe:

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpPEcax
3I0pOBOTO M 0€30MmacHOro o0pasza >KU3HH, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY
3I0pOBbIO (3I0POBOE MHUTaHUE, COATAHCHUPOBAHHBIN PEXUM 3aHATUH M OTIbIXA,
perynspHas (usuueckas aKTUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHUE IPHU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPYZY, OCO3HaHHUE LICHHOCTU TPYAOIIO0US, UHTEPEC K PA3THUHBIM
chepam TpodhecCHOHATBFHOM JESATENbHOCTH, CBSA3aHHBIM C MaTEeMaTHKOM U eé
MPWIOKEHUSIMA, YMEHUE COBEPIATh OCO3HAHHBIN BbIOOp Oyaymied npodeccuu u
peann30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYECKOMYy OOpa30BaHUIO U caMOOOPA30BAHMIO HA MPOTSKEHUU BCEU KU3HU,
FOTOBHOCTh K AaKTUBHOMY Yy4YacTHUIO B  PEIICHUM MPAKTUYECKUX  3ajad
MaTeMaTU4eCKOW HalpaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCITUTAHHUE:

COPMHUPOBAHHOCTh  JIKOJIOTMYECKOM  KYJIbTYypbl, MOHMMAHHE  BIIHMSHUS



COIMAIbHO-DPKOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COIMATIBLHOU
Cpe/ibl, OCO3HAHUE TI00ATBLHOI0 XapaKTepa IKOJIOTUUECKUX MpoOieM, OpUEHTAIIHS Ha
MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU IS PEIICHUS 3a/1ad B 00JaCTH OKpYKaromiei
Cpelbl, TJAHUPOBAHUE IIOCTYNKOB M OILIEHKM KX BO3MOXHBIX IOCICACTBUNA JJIs
OKPY’KAIOIIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

chOpPMHPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHS HaYKH W OOIIECTBEHHOW NMPAKTHKH, IOHUMaHUE MaTEeMaTHYeCKOM
HayKH Kak c(epbl 4eI0BEYECKOU JESITEIHLHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH
JUISL pa3BUTHUSL IUBWIM3ALUM, OBJIAQJICHUE S3bIKOM MAaT€MaTUKH U MaTeMaTUYECKOU
KYyJbTYpPOM KaK CPEJICTBOM MO3HAHUSI MUPA, TOTOBHOCTb OCYILECTBIISITh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ICSTEIbHOCTh MHANBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

ba3oBble 1ornueckue aAefcTBUA:

BBISIBJSIT W XapaKTEpHU30BaTh CYIIECTBEHHBIE IPU3HAKHM MAaTEMAaTHYECKUX
O00BEKTOB, MOHATHI, OTHOIICHUN MEXIy MOHATUSIMHU, (POPMYIUPOBATH ONpECICHUs
MOHATUH, YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIIacCU(DHUKAIIMN, OCHOBAHUS IS
000011IeHUS U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIIN3A;

BOCIIPUHHUMATh, dbopmynpoBaTh u npeoOpa3oBbIBaTh CYXJICHUS:
YTBEPJUTEIbHBIC U OTPUIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTHU, B3AaUMOCBSA3U U MPOTUBOPEUHS B
dakTax, NaHHBIX, HAOMIONCHUSIX U YTBEPKICHUSX, Mpejiaratb KPUTEPUH IS
BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTHUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJIB30BAaHMEM 3aKOHOB JIOTMKU, JEIYKTUBHBIX U
MHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CaMOCTOSITEIBHO JIOKA3aTeJIbCTBA MATEMATHYECKUX YTBEPKICHUUN
(mpsiMble W OT MPOTHBHOTO), BHICTpAUBATh apPryMEHTAlMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BEIOWpATh CHOCOO pemieHus ydeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpaTh HanbOoJee MOAXOMSIINA C YYETOM CaMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBare/ibCKue A1eiiCTBUS:

MCIIOJIB30BaTh BOIMPOCHI KAaK HCCIEIOBATEIbCKUNA HWHCTPYMEHT MO3HAHUS,
bopMyIHUpPOBATH BOMPOCHI, (GDUKCUPYIOIINE MPOTUBOPEUUE, TPOOJIEMY, YCTAaHABINBATh
HUCKOMOE M JaHHOe, (OpMHUPOBATH THUIOTE3Y, APryMEHTHUPOBATh CBOIO TMO3UIHIO,
MHEHHUE;

MPOBOJAUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIETOBAHUE T10
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTOo OObEeKTa, SBIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMU, SIBICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITeIbHO (hopMynupoBaTh OO0OOIIEHHS W BBIBOJBI IO pe3yJbTaTam



MPOBEJEHHOT0 HAOJIIOJICHHUS, UCCIICI0BaHUS, OLICHUBATh JIOCTOBEPHOCTDH MOJYYEHHBIX
pE3yJIbTaTOB, BHIBOJIOB U O0OOIIIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTUE IMpOLEcca, a TakKe BbIJIBUTATh
MPEATOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJISITh JIeQUUUTHl MH(OpMaILMK, JaHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4H;

BBIOMpATh MHPOPMAIIMIO M3 MCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3IMYHBIX BUIOB U (HopM
MPEJICTABIICHHUS;

CTPYKTYpHpOBaTh HHGOPMAIHMIO, TPEACTABIATh €€ B pa3lIWyHBIX (Qopmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HAJEKHOCTh UH(POPMAITUH 110 CAMOCTOSITEILHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIe YHUBepPCAJIbHbIE YUeOHbIe 1elicTBUS

OOmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKICHHS B COOTBETCTBHM C YCJIOBHSAMH U
eISIMU OOIIEHNs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PECHHS B YCTHBIX U
MACBMEHHBIX  TEKCTaX, JaBaTh IIOSCHEHUS TI0 XOJy peIIeHHS  3aJayH,
KOMMEHTHPOBATh TOJyYCHHBIN PE3yJIbTAT;

B XoAc¢ OOCYXJCHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOW TEMBI,
pOoOJIeMBI, pemaeMoi 3aa9i, BHICKA3bIBATh MJICH, HAIICJICHHBIC HA TIONCK PEIICHUS,
COTIOCTABJISATh CBOM CYXKICHHS C CYXJICHHSAMH JPYIHX YYaCTHUKOB JUAjora,
oOHapy>XWBaTh pa3lIMYUe H CXOJCTBO TMO3MIMH, B KOPPEKTHOH (opme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3YyJAbTAThl PEIICHUS 3aadyd, SKCIEPUMEHTa, HCCICIOBAHUS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3ajaad
MIPE3CHTAIlMN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUYeOHBIC 1eiiCTBUA

Camoopranusanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3aJaud, BbIOMpaTh CHOCOO pELIeHMsS C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, JMOLMOHAJIBHBII HHTEJJICKT:

BJIa/IETh HABbIKAMU IO3HABATENbHON pe(IeKCUU Kak OCO3HAHMs COBEPIIAEMbIX
JNEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, MX PE3YJIbTATOB, BIAJETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa M PE3yNbTaTa PELICHHs MaTEMaTUYECKON
3a/1a4y;

[pEeABUAETh TPYIHOCTH, KOTOpPbIE MOIYT BO3HHMKHYTH IIpU pELICHUU 3ajayu,
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JIaHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;



OLICHMBATh COOTBETCTBHME pe3yjbTaTa LeJId U YCIOBUAM, OOBSCHITh MPUYUHBI
JOCTH)KEHUSI WM HEAOCTUKEHUS PpPe3yJbTaTOB JEATEIbHOCTH, HaXOAUTh OIIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eSITeIbHOCTD:

NOHMMAaTh W MCIOJIb30BaTh NPEUMYIIECTBA KOMAHJHOW W WHAUBUIYAJIbHON
paboThI NPU peLIEHUU YYEOHBIX 3a7a4, IPUHUMATh 1I€JIb COBMECTHOU JEATEIbHOCTH,
IUIAHUPOBATh OPraHU3allMi0 COBMECTHOW paboOThl, pachpeieniarth BHJIbI padorT,
JIOTOBApUBATHCA, OOCYXKJaTh TPOIECC M Pe3ysbTar padoThl, 0000MATh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TIPYNIOBBIX (opmax padoTbl (0OCYyKIeHUS, OOMEH MHEHUH,
«MO3TOBBIE HITYPMbI» M MHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH
CBOM JICHCTBUSA C APYTMMH WICHAMH KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIAJIA B
o0  OPOAYKT MO  KpUTepusiM,  CPOPMYJIMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATHI

K konity 10 kinacca oOyJaromuiicst Hay4uTCs:

e CBOOOIHO OMEPUPOBATH OCHOBHBIMH TIOHATHUSMHU CTEPEOMETPHH TIpU
pelleHny 3a7a4 U MPOBEACHUNA MAaTEMaTHUECKUX PacCy KICHHIH;

e IMPUMEHATH AKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MpPU pEHICHUU
reOMETPUYECKUX 3a]1aY;

e KIACCHU(UIIMPOBATh B3aMMHOE DACIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE:
MEXIY MPSMBIMU B IPOCTPAHCTBE, MEXKIY MPSIMOM U MIIOCKOCTHIO;

e CBOOOIHO OTEPUPOBATH OHATUSAMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TpU3Ma,
nupamMuza, NpSMOYTOJIbHBIN Mapauiesenunea, Kyo);

e KJIacCU(PUIUMPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBAaHMS s
KJ1accu(UKauu;

e CBOOOAHO  OMEpPUPOBATH  TOHATHUSAMHU, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJHATH NapajuiesibHOE, [IEHTPAIbHOE U OPTOrOHAIIbHOE POEKTHPOBAHUE
(Guryp Ha IIOCKOCTb, BBIOJIHATh U300pakKeHUs! GUTYpP Ha MIIOCKOCTH;

e CTPOUTH CEUYEHHUS MHOTOIPAHHUKOB Ppa3IUYHBIMU METOJAMHU, BBIOIHATDH
(BBIHOCHBIE) TIOCKHUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYDP: BUJI
CBEpXy, COOKY, CHU3Y;

e BBIYHCIATH TUIOIMIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, MHUpaMUIa),
reOMETPUUYECKUX TeJ C IPUMEHEHHEM (HopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CUMMETPUS B IPOCTPAHCTBE, IIEHTP, OCh
U TUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (QUTYPHI;



CBOOOJTHO OMEPUPOBATH TMOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B POCTPAHCTBE;

BBINOJIHSTH JEUCTBUS HAJl BEKTOPAMU;

pelmars 3aJa4d  Ha JI0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOLICHUW U
Hax0XXJICHUE N€OMETPUYECKUX BEJIWYUH, NPUMEHSS U3BECTHBIE METOMABI IPU
pEelIEHNH MAaTEMATHUYECKUX 3aJa4 IIOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIO)KHOCTH,;

IPUMEHATh  NPOCTEUIINE MPOTrPaMMHBIE  CpPEICTBA U DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKaTh, MPEOOpPa30BbIBATH M HHTEPIPETHPOBATH HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETpPUUYECKUX (Urypax, NpeJICTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

MIPUMEHSITh MOJyYCHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATHh U AHAIIM3UPOBATH
peanbpHbIE CUTyallMd, IIPUMEHITh U3YyYEHHBIE ITOHATHS B IPOLIECCE IMOMCKA
pelieHus: MaTeMaTuyecku cGOpMYIMPOBAHHON MNPOOJIEMBbI, MOJEIUPOBATH
pealibHblE CUTyallUM Ha S3bIKE TE€OMETPUHU, HCCIIENOBATh ITIOCTPOCHHbBIE
MOJENHN C HUCHOJb30BAHUEM I'€OMETPUUYECKUX IMOHATHI U TEOpEM, allapara
anreOpbl, pemarb MPaKTUYECKHE 3aJladd, CBS3aHHbIE C HAaXO0XJICHHEM
Ir€OMETPUYECKUX BEJINYNH;

UMETh TIPEACTABJICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM 4acTH (GyHAAMEHTA PA3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca oOyyaromuiicst Hay4YuTCsi:

CBOOOJHO OTEPUPOBATH TOHATHUSIMH, CBS3aHHBIMH C IWJIMHIPUYIECKOM,
KOHUYECKOH ¢  cepuyeckod TMOBEPXHOCTSIMHU, OOBSICHATH CIHOCOOBI
MOJTYYCHHUS;

OTIEpUpPOBATh TOHATHSIMH, CBSI3aHHBIMU C TEJIaMU BpAICHUS: IWIHHIPOM,
KOHyCOM, c(hepoit u mapowm;

pacrno3HaBaTh Teja BpalieHus (HUIUHIP, KOHYC, chepa u map) U 0ObSICHITh
CIIOCOOBI MTOTYYSHUS TSN BPAILICHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONOKEHNE C(hephl U IMIIOCKOCTH;
BBIYHCIIATh BEJIMYUHBI JJIEMEHTOB MHOTOTPDAHHUKOB W TeJ BpaIlcHHUS,
O0OBEMBI W IUJIOMIAX TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJN BpallCHHS,
TCOMETPUUCCKUX TEJI C IPUMEHEHUEM (HOPMYT;

CBOOOJHO OIEpUPOBATh MOHATUSMHU, CBSI3aHHBIMH C KOMOWHAIMSIMHU TeEI
BpalieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIUCAaHHBIA B chepy u
ONMMCAHHBIA OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXIY IUIOMIAASMHU MOBEPXHOCTEH M 00BEMaMU
IMOJIOOHBIX TEI;

M300pakaTh U3y4aembie (PUTYPHI, BHIMOIHATH (BBIHOCHBIC) IIIOCKUE YEPTEKH
13 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHJI CBEPXY, COOKY, CHU3Y, CTPOHTH
CCUCHMSI TEJI BPAIICHNS;



W3BJICKAaTh, HMHTEPIPETUPOBATL W MPeoOpa3oBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETpUYECKUX (urypax, mpeACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPAIIMU HAJl BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT;

pelaTb TeOMETPUUECKHUE 3a1a4M HA BBIYMCIICHUE YIJIOB MEXAY NPSMBIMHU U
IJIOCKOCTSIMM, BBIYMCIICHUE PACCTOSHUM OT TOYKH JI0 IUNIOCKOCTH, B LIEJIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPJAMHATHOTO METOAA IIPU PELICHUH;

CBOOOJIHO  OMNEPUPOBATH TMOHSTUSIMU, CBSI3AHHBIMU C JBIJKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBH>KECHU;

BBITIOJIHATh ~M300pa)K€HWsT MHOTOTPAHHUKOB M TN BpallleHUs TpH
MMapajuIEIbHOM  IIEPEHOCE,  LEHTPAIBHOW  CUMMETPUH,  3€pPKaJIbHOMU
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB W TEJ BPAIICHUSA: CEUCHUS LWJIMHIPA
(mapayuiennbHO M TEPHEHAMKYJISIPHO OCH), CEUYEHHsS KOHyca (IapajuiejbHbIe
OCHOBAHHUIO M TIPOXOSAIINE YePe3 BEPIINHY), CEUCHUS 11apa;

WCMOJIb30BaTh METOJbl TOCTPOCHUS CEUEHUW: METOJ CJIEA0B, METO]
BHYTPEHHETO ITPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIEN TNIOCKOCTH;
JIOKA3bIBaTh TEOMETPUUECKHUE YTBEPKIACHUS;

MPUMEHSITh TEOMETPUYECKUE (aKThl Il PEHICHUS CTEPEOMETPUUYECKHUX
3a7a4, NOPEANOJararlluX HECKOJBKO IIIArOB pEIICHUs, €CJIU YCJIOBUS
IIPUMCHEHHUS 3/I1aHbI B SIBHOW 1 HESIBHOM (hopme;

pelmars 3aJa4d  Ha JI0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOLICHUHW U
HaXOXJICHUE T€OMETPUUECKUX BEJIMYMH;

MPUMEHATh NPOTPAMMHBIE CPEJICTBA W JJIEKTPOHHO-KOMMYHUKAIMOHHBIC
CHUCTEMBI ITPU PELICHUHU CTEPEOMETPUUYECKUX 3314,

IIPUMEHSATH ITOJy4YEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, AaHAIU3UPOBATh U
OLICHUBATh PEAIBHBIE CUTYAIUHU, IPUMEHATh U3YUECHHBIE TTOHATHS, TEOPEMBI,
CBOICTBa B MPOLECCE MOUCKA PEIICHHUS] MATEMATHYECKH C(HOPMYIIMPOBAHHOM
mpoOJIeMbl, MOJACIHUPOBATh pEATbHBIE CHUTYallUd Ha S3BIKE TEOMETPHH,
HCCIIEIOBATh ITOCTPOCHHBIE MOJICIM C MCIIOJb30BAHUEM I'€OMETPUYECKUX
MOHATUM W TeopeM, armmapara ajareOpbl, peliaTh MPaKTUYECKHE 3aJayH,
CBSI3AHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TIPEACTABJICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTH QyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoJsaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n MPOrpamMMsl Bcero KO; TPOILHbIE HpﬁaKT"quK"e o0pa3oBaTe/bHbIE
padoTbI padoThI pecype
1 Bseznenue B ctepeoMeTputo 23 1 buGnnorexa LIOK
https://lesson.edu.ru/02.3/10
2 B3auMHOe pacnosnoxeHue NnpsiMbIX B 6 1
MPOCTPAHCTBE bubmuoreka [JOK
https://lesson.edu.ru/02.3/10
3 [TapanienpHOCTh NPSIMBIX U TUIOCKOCTEN B ] BuGmorexa [IOK
TpOCTPAHCTBE https://lesson.edu.ru/02.3/10
4 HepHeHz[HIEyﬂﬁpHOCTL MPSIMBIX U 25 BuGmorexa [IOK
THIOCKOCTCH B HPOCTPAHCTBE https://lesson.edu.ru/02.3/10
5 VYrsl U pacCTOSHHUS 16 1 bubmorexa LOK
https://lesson.edu.ru/02.3/10
6 MHororpaHHuKn 7 1 bubmorexa LOK
https://lesson.edu.ru/02.3/10
7 BekTops! B IpoCTpaHCTBE 12 bubnnorexa IIOK
https://lesson.edu.ru/02.3/10
3 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 5 ) bubmmoreka [JOK
3HaHUH https://lesson.edu.ru/02.3/11
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KIIACC

KoJsn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uu¢possbie)
Ne n/n NPOrpamMMsl Bcero Konrpoabnbie | IIpaKTiieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
1 AHanuTuyeckas TeOMeTpus 15 1 bubmmorexa TIOK
https://lesson.edu.ru/02.3/11
) [ToBTOpeHue, 06001IIeHUE U 15 1 bubnmnorexa [JOK
crucTemMaTu3auus 3HaHUI https://lesson.edu.ru/02.3/11
3 OO0BEM MHOrOrpaHHUKa 17 1 bubnmnorexa IIOK
https://lesson.edu.ru/02.3/11
4 Tena BpameHus 24 1 bubnuorexa LIOK
https://lesson.edu.ru/02.3/11
5 [Tnomaay moBEpXHOCTH U OOBEMBI 9 1 bu6mmoreka [IOK
KPYIJIBIX TEI https://lesson.edu.ru/02.3/11
bubnmnoreka LIOK
6 JBmienns > ! https://lesson.edu.ru/02.3/11
7 [ToBTOpenue, o6o0IIEeHNE U 17 ) bubmuoreka [IOK
cUCTeEMaTU3alus 3HaHUI https://lesson.edu.ru/02.3/11
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 8 0



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

PABOYAS TIPOT'PAMMA YYEBHOI'O
KYPCA
«BEPOATHOCTb 1
CTATUCTHUKA»
(YTJIYBJIEHHBIA YPOBEHD)

(ID 1136942)
MOSICHUTEJIbHASI 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYyOJNEHHOTO YpOBHS
SBIISICTCS MPOJOJKEHHMEM M Pa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca
yTiyOJIEHHOTO YPOBHS Ha YPOBHE CpEeAHEro 001iero oOpazoBanus. Y4eOHBIN KypcC
npeaHa3HavyeH Juisi GopMUpOBaHUS Yy O0yYaIOMIMXCA CTATUCTUYECKON KYJIbTYpPhI U
IIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEH KaK MATEMATUYECKOTO MHCTPYMEHTA IS
W3Y4YCHUS] CIIy4alWHBIX COOBITHH, BEIMYMH W TporeccoB. [Ipu m3ydeHum kypca
oOoramiaroTcst  MpeACTaBieHUs OOydaroluxcs O METOoJaxX HCCIEIOBaHUs
M3MEHYMBOTO MHpA, pPa3BUBAETCS MOHUMAHHME 3HAYMMOCTH U  OOILIHOCTH
MAaTeMaTHYECKUX METOJIOB IO3HAHMS KAK HEOTHEMJIEMOW YAaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue ydeOHOro Kypca HalpaBI€HO Ha 3aKpeluieHue 3HaHuM,
MOJIYYEHHBIX MPU U3YyUYEHUU Kypca Ha YPOBHE OCHOBHOIO 0O0IIero o0Opa3zoBaHus, U
Ha pa3BUTHE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEXKIY
HAMM Ha BaXXHBIX NPHUMEpPAX, CIOXKETbl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00y4arommxcst JT0JKHO CpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee yrnoTpeOUTEIbHBIX U OOIUX MaTEMAaTUYECKUX MOJIEISAX, UCIOJIb3YEMbIX
JUISL  ONMCAaHWsl  AHTPOIIOMETPUYECKUX U JAeMorpauyeckux  BEJIMYUH,
HOTPEIIHOCTE B pa3MYHbIE POAAa H3MEPEHHSX, ATUTEIBHOCTH 0€30TKa3HOM
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SBJIEHUH U MPOLIECCOB
B oOmiecTBe. YUeOHBIH Kypc sBIseTCs 0a30il JJIi OCBOCHUSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOO0B, HEOOXOAUMBIX CHELUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CHEHHUAIBHOCTEW, HO TaKKE COLMAIBHBIX U IICHXOJIOTMYECKUX, ITOCKOJIBKY
COBpEMEHHbIE OOIIECTBEHHbIE HAYKHU B 3HAYUTENIbHON Mepe MCIONb3YIOT ammnapar
aHanu3a OOJIBIIMX JIaHHBIX. LleHTpalibHyl0 4YacThb y4eOHOTO Kypca 3aHUMAET
00CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (PYHIAMEHTaJbHOTO 3aKOHA IPUPOJIbI,
UMEIOIIEr0 MaTeMaTHYECKYI0 (POpMaIU3AIIHIO.

B coorBercTBMM € yKa3aHHBIMU LEISIMH B CTPYKType YyueOHOro Kypca
«BepoATHOCT, M CTAaTUCTUKA» Ha YriayOJEHHOM YpPOBHE BBIJCIIEHBI OCHOBHBIC
coziepkaresibHble JTUHUM: «Ciiy4yaliHble COOBITHS M BEPOATHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID).

[ToMuMO OCHOBHBIX JUHUN B y4e€OHBIN KypC BKJIIOYEHBI AJIEMEHTHI TEOPUU



rpa¢0oB M TEOPUM MHOXKECTB, HEOOXOAMMBIE [UIsI MOJIHOIIEHHOIO OCBOEHUS
MaTepuaia JAHHOrO y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYECKHX Y4YEOHBIX
KYpCOB.

Copnepxxanne smHMM «CioydaliHble COOBITHS W BEPOATHOCTU»  CITY)KHUT
OCHOBOW JyIsi (DOPMHUPOBAHMSI TIPEJICTABICHUN O PaCHpeNelIeHUU BEPOSTHOCTEH
MEXAY 3HAYCHUSMU CIIy4aiHbIX BEIMYHUH. BakKHYIO 4acThb B 3TOM COAEP/KATEIBHOM
JIMHUY 3aHUMAET U3yYEHHE T€OMETPUUYECKOTO U OMHOMHAJIBHOTO pacipeieieHu u
3HAKOMCTBO C MX HENPEPBIBHBIMM AHAJIIOTaMU — IMOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacrpeneneHus M.

Tembl, CBsSI3aHHBIE C HENPEPBIBHBIMU CIIyYallHBIMM BEJIMYMHAMU U
pacnpeeNeHus MU, aKUEHTUPYIOT BHHMaHUE OOYYalolMXCS Ha ONHCAHUM U
U3YYEHUU CIyYalHbIX SBJIEHUU C MOMOILBIO HENPEPBIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHUE yEISAETCA I0Ka3aTeIbHOMY U HOPMAJIbHOMY PACIIPENEIICHUSM.

B yueObHOM Kypce mpeaycMaTpuBacTCs 03HAKOMHUTEIBHOE H3YyUYEHUE CBSI3U
MEXKJy CIy4YalHbIMA BEJIMYMHAMU MW ONMCAaHHE OTOM CBSI3M C IOMOUIBIO
Kod(ppuneHTa KOppessiiuM U €ro BBIOOPOYHOTO aHajora. OJTU BJIEMEHTHI
COJIep>KaHMs pa3BUBAIOT TeMY «JluarpaMMbl pacCeMBaHUs», H3yUYEHHYIO Ha YPOBHE
OCHOBHOr0 0OmIero o0pa3oBaHus, U BO MHOIOM ONMPAIOTCS Ha CBEICHUS U3
KypCOB aJIr€Opbl 1 T€OMETPHH.

Emé€ oauH odnemMeHT  coaepKaHus, KOTOpPBIM  IIpe[ularaercss  Ha
O3HAaKOMUTEJIBHOM YPOBHE — IIOCJIEIOBATEJIBHOCTh CIyYaWHBIX HE3aBUCUMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HAKOMIIEHUE C pacIpeieIeHUEM
BEPOSITHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCHUT pa3BUBAIOIIMIA XapakTep H
ABJIAETCS aKTyalbHBIM JJI1 OyQyIIUX aOUTYypUEHTOB, MOCTYMHAIOUIUX Ha y4eOHbIE
CHELMATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH H
YIPABJICHUEM.

Ha wusyuenue yueOHOro kypca «BeposTHOCTP UM cTaTHUCTHKa» Ha
yIiIyOJI€HHOM YypoBHE oTBoautcs 68 yacoB: B 10 kmacce — 34 wyaca (1 ygac B
Henento), B 11 kimacce — 34 yaca (1 yac B Heiem0).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

I'pad, cBsa3ublii rpad, nyTH B rpade: nukibl U renu. CteneHs (BaIGHTHOCTD)
BepmuHbL ['padsr Ha uTockocTH. JlepeBbs.

CrnyyaiiHble SKCIIEpUMEHTHI (OIBITHI) U CIIy4YaiHbIe COOBITHS. DJIEMEHTapHbIE
coObITHsl (McXo/bl). BepodarHocTh ciydaitHOro coObITHs. biu3ocTs 4acToThl U
BEpOSITHOCTU  coObITHil.  CiydailHble  ONBITBI  C  PAaBHOBO3MOXHBIMU
AJIEMEHTaPHBIMHU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: IIEpeceueHre, 00beTMHEHUE, IPOTUBOIOIOKHBIE
coObITHs. JJuarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTE.

VYcnoBHas BEPOATHOCTb. YMHOXKEHHE BEPOATHOCTEW. [lepeBo ciryyaliHOTO
skcniepumenTa. Gopmyia nosHou BeposTHOCTH. Popmyna baiieca. HezaBucumele
COOBITHSI.

bunapHbIil ciydaiiHbli ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepust HE3aBUCHMBIX MCIIBITAHUM A0 IEepBOro ycrexa. IlepectanoBku
u (akrtopuan. Yucno coueranmii. TpeyrompHuk Ilackana. ®dopmyna OuHoma
Herorona.

Cepust He3aBUCHMBIX ucnbiTaHuM bepnymiu. CnydaiiHpli  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas  BenuuuHa. Pacnpenenenue  BepostHocteil.  luarpamma
pactpenenenus. Onepanuu Haj ClIydyalHbIMH BeIMYMHAMU. buHapHas ciydaiiHas
BennunHA. [lpumepsl pacnpeneneHuii, B TOM YHCIE€ TE€OMETPUYECKOE U

OWHOMHAIBHOE.
11 KJIACC

CoBMecTHOE pachpenesieHHe JByX Ciy4dalHbIX BeaudyuH. HezaBucumbie
CIIyYalHBIE BEJTUYHUHBI.

MaremaTudeckoe OXHAAHUE CIIy4yalHOM BeNWYUHBI (pacrpeeneHus).
[IpuMepbl TPUMEHEHUS] MaTeMaTUYECKOrO OXKUJaHWS (CTpaxOBaHUE, JIOTEpes).
MaremaTuyeckoe OxuAaHue OMHAPHOW Ciy4yallHOW BeNWYMHBL. MaTemaTH4ecKoe
OXXMJAHUE CYMMBI  CIy4alHBIX BEJIWYMH. MaTeMaTu4ecKoe  OXHUJIaHUE
F€OMETPUYECKOT0 U OMHOMHAIBHOTO PacIpeieICHUIA.

Jucnepcus ¥ CTaHAZAPTHOE  OTKJIIOHEHUE  CIIyYaWHOW  BEJIMYHHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM CIydaiHOW BeIWYMHBL. MaTemMaThueckoe
OXXUJAHUE TIPOU3BEICHUS M JUCIEPCUS CYMMbl HE3aBUCUMBIX CIyYalHBIX
BenuuuH.  Jlucmepcuss W CTaHAQPTHOE  OTKJIIOHEHHE  OMHOMMAJIBHOTO
pacnpenenenusd. Jlucrepcuss W CTaHAAPTHOE OTKIOHEHUE T€OMETPUUYECKOTO
pacrpeneneHusl.



HepasenctBo UeOwniméBa. Teopema UebniméBa. Teopema bepuymnu. 3akoH
OONpIIMX  4Hcell. BBIOOpOYHBIM  MeTON  HWccienaoBaHuil.  BeiOopodHbie
xapakTepucTuku. OIeHUBaHUE BEPOSTHOCTH COOBITHS MO BHIOOPOUYHBIM JaHHBIM.
ITIpoBepka mpoCTENIIMX TUITOTE3 C TOMOIIBIO U3YYEHHBIX PACIPEICICHUM.

HenpepriBHble ciyvalinble BenuuyuHbl. [Ipumepsl. DyHKIMSA ILIOTHOCTH
BEPOSITHOCTU pacmlpenesicHus. PaBHOMepHOE paclpelesieHue M €ro CBOMCTBA.
3agauu, NPUBOAIINE K TOKA3aTEIIbHOMY PaClpeIesICHUI0. 3a1a4uu, NPUBOASAIINE K
HOPMAJIbHOMY pacrpeneieHuIO. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKA3aTeIbHOTO pacipeaeeHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO
pacnpeneneHus. QyHKIUS IIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PacCIpeIeTICHUS.

ITocaenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH.  3ajauw,
npuBoAsME K pactpenaenenuto [lyaccona.

KoBapuanus nByx ciydaiiHeix BenuwduH. KoddduimeHT auHEHHOM
koppensiiud.  CoBMeCTHble  HAOMIOACHUS  JBYX  BeIWYHMH. BBIOOpOUYHBII
Kod(pbunMeHT Koppenanuu. Paznuuuve Mexay JMHEHHOW CBS3bI0 W MPUUYUHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INIJTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUSA  YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaKaaHCKOro BOCIMTAHUA:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIHMHA OOyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIeHA POCCUUCKOr0 O0IEeCTBa, MPEACTABICHHE O MATEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM, MpoLEayp Tpa)kJIaHCKOro o00IlecTBa
(BBIOOpPHBI, OIIPOCHL M JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COLUAILHBIMM WHCTUTYTaMH B
COOTBETCTBHH C X (YHKIUSIMHU ¥ HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW MJIEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOSIIEMY POCCHUMCKOM MaTeMaTHKH, IIEHHOCTHOE OTHONIEHHWE K JIOCTHUKEHUSIM
POCCHIMCKMX MATEMAaTHKOB M POCCHUMCKOM MAaTEMATHYECKOM IIKOJIbI, WCITOJIb30BAHUE STHUX
JOCTIKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, CPepax IKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, CchHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O0  CO3HAHUS, JTUYECKOrO0 TMIOBEJICHMS, CBS3@aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUI HAYKU U JIEATEIIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B
OCTPOEHUE YCTOMYUBOTO OYyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA :

ACTETUYECKOE  OTHOIIEHHE K  MHPY, BKJIIOYas OCTETUKY  MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajlay, PpEIICHUN, PaCCY>KIEHUH, BOCIHPHUUMYHUBOCTh K
MaTE€MAaTUYECKUM aCIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(hOpPMHPOBAHHOCTh YMEHUS TPUMEHSAThH MaTeMaTHYeCKHUE 3HAHUS B HHTEpecax
3I0pOBOTO M 0€e30macHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO
(3mopoBoe nuTaHue, cOaJTaHCUPOBAHHBIA PEKUM 3aHATUN U OTHAbIXA, PETyJisgpHas ¢puznueckas
AKTUBHOCTB), (PU3MUECKOE COBEPIICHCTBOBAHUE MPU 3aHSITUSX CIIOPTUBHO-03/I0POBUTEIHHOMN
NEeATEeNbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE LICHHOCTU TPYAOIIO0MS, MHTEPEC K pa3InuHbIM chepam
podheCCUOHATIBHON IESITEILHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuu W peann30BhIBATH COOCTBEHHBIC
KU3HECHHbIE ITUTAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3OBaHHUIO U
caM000pa30oBaHUI0 Ha MPOTSKEHUU BCEU >KU3HHU, TOTOBHOCTh K AKTUBHOMY Y4YacTHUIO B
pelIeHrH MPAKTUYECKUX 3a7a4 MaTeMaTUYECKOW HaNPaBJIECHHOCTH;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTh OJKOJIOTUYECKOW KYJIbTYphl, MOHUMAHHWE BIUSHUSA COIMAIBHO-
SKOHOMMYECKUX IMPOLECCOB HA COCTOSHHE MPUPOJHOW M COLUMAIBHOW CpElNbl, OCO3HAHUE
M00aJBbHOIO  XapakTepa HJKOJIOTMYECKMX MpOoOJieM, OpUEHTAlusi Ha M[pPUMEHEHUE
MaTeMaTUYECKUX 3HAHUM JJIs1 pelIeHus 3a]1a4 B 00JIaCTH OKPY KAroLIel Cpe/ibl, MIIaHUPOBaHUE



MOCTYTIKOB U OIIEHKH WX BO3MOKHBIX TTOCJICICTBUM ISl OKPYIKAIOIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHYECKOM HAyKH Kak cepsl
YEeJIOBEYECKOM JICSITEIBHOCTH, OTalnoB €€ pa3BUTHS M 3HAYMMOCTH JUJIi  Pa3BUTHS
UMBWIN3AIIMKM, OBJAJCHUE SI3BIKOM MaTeMaTUKU U MaTeMaTUYeCKOM KyJIbTypol Kak
CPEACTBOM IO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYI0 U HCCIIEI0BATEILCKYIO
JEATEIBbHOCTh UHAMBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIe YHUBEPCAIbHBIE YUeOHbIE J1eiicTBUSI

ba3oBbie JJornyeckue aeiicTBUSA:

BBISBIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKA MAaTEMATHUYECCKHUX OOBCKTOB,
MOHATUH, OTHOIICHUH MEXAY TMOHATUIMH, (QOPMYIHPOBATH OMNPEACICHUS TOHATHH,
yCTaHABJIMBATh CYIIECTBCHHBIM MPHU3HAK KIACCH(PUKAINKA, OCHOBAHWS IJisi O0OOIICHUS W
CpaBHEHHMS, KpUTEPUHU ITPOBOAUMOTO aHAJIN3A;

BOCIIPHHHMAaTh, (OPMYJIUPOBATh M TPEOOPA30OBBIBATh CYKJICHHS: YTBEPJIUTCIbHBIC U
OTpHUIIaTeIbHBIC, SAUHUIHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBIIAITh MaTEeMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MIPOTUBOpeUns B (aKTax,
JTAQHHBIX, HAONIOACHUSAX U yTBEPXKIACHUAX, IIpe/uiaraTb KPUTEPUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEH ¥ MPOTHUBOPCUHIA;

JIeNaTh BBIBOABI C HCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX M HWHIYKTUBHBIX
YMO3aKIIIOUCHHUH, YMO3aKIIOUCHUN 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIILHO JJOKA3aTEILCTBA MAaTEMAaTHUCCKUX YTBEPKACHUH (TIpsSIMbIe U
OT TMPOTUBHOTO), BHICTpAaWBaTh apPTyMEHTAIUIO, MPUBOAUTH IPUMEPHl W KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIC CYXK/ICHUS U BBIBOJIBL;

BBIOMpATh CMOCOO pemeHrus y4eOHOW 3afaud (CpaBHUBATh HECKOJIBKO BapUAHTOB
peleHns, BbIOMpaTh HauOoJiee TMOIXONAIMMA ¢ Y4ETOM CaMOCTOSATEIBHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble nccienoBaTe/IbCKue A1eiiCTBUSA:

WCIIOJIP30BaTh  BOMPOCHI ~ KAaK  HMCCICIOBATEIbCKUNA  MHCTPYMEHT  TO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOpEUYHe, NPOoOJIEeMy, YCTaHABIUBATH
HUCKOMOE M JJaHHOE, OPMHUPOBATH THITIOTE3Y, apTyMEHTHPOBATH CBOO TIO3UITUIO, MHCHHUEC;

MPOBOJIUTH  CAMOCTOSITEIPHO  CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCICIOBAHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOrO0 OOBEKTa, SIBJICHUS, MPOIECCA, BBHISBICHHUIO
3aBUCUMOCTEH MEXIy 00hEKTaMHU, IBJICHUSIMH, IIPOIIECCaMU;

CaMOCTOATENIbHO  (opMyJIHMpoBaTh  OOOOIICHUS H  BBIBOABI IO  pe3yibTaTam
MPOBEACHHOTO HAONIOJACHUS, WCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh ITOTYYEHHBIX
PE3yIbTATOB, BHIBOJOB M 00OOIICHUT;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTAThH IMIPEATIONONKEHUS O
€r0 Pa3BUTHH B HOBBIX YCJIOBHSX.

PabGora ¢ unpopmaunmeii:

BBISIBIIATH JeUIUTHl WHGOPMAINH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BOIMPOC H



JUISL pelIeHUs 3a1a4H;

BBIOMpPAaTh MHQPOPMALMIO W3 HCTOYHMKOB PA3JUYHBIX THUIIOB, aHAJU3UPOBATh,
CHUCTEMAaTHU3UpOBaTh W HUHTEPIPETUPOBATh HH(MOPMALMIO pPAa3IUYHBIX BUAOB U (HopM
[IPEJICTABIICHNUS;

CTPYKTYpUpPOBaTh  HMH(OpMaALUIO, TPEACTaBIATb €€ B  pa3MyHbIX  (opMax,
WUTIOCTPUPOBATH TpadUUuecKy;

OLICHHMBATh HAAE&KHOCTh HMHPOPMAIMM IO CAMOCTOSITENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMmyHuKkaTHBHBIE YHHBeEpPcaIbHbIe YueOHbI€ el CTBUS

Oo0wenue:

BOCIPUHUMATh U (HOPMYJIHPOBATh CYKIEHHUS B COOTBETCTBUHU C YCIOBUSIMHU U LEISIMU
OOIIeHHUs], SICHO, TOYHO, IPAaMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHHs] 1O XOJAY pEIIeHUs 3a/ladd, KOMMEHTHPOBATH TOITY4YCHHBIN
pe3ynbTar;

B X0Jie 00CYXJIeHUS 3aJ]aBaTh BOMPOCHI MO CYLIECTBY 0OCYXkIaeMOil TeMbl, IPOOIEMBI,
pelaeMoil 3a1aun, BbICKa3blBaTh UEH, HalleJIEHHbIE Ha MIOUCK PEIIEHUs, CONIOCTABIATh CBOU
CYXKACHHSI C CYKICHUSAMHU IPYTHX yYaCTHUKOB JHAIora, 0OHAPYKUBATh PAa3IMIUe M CXOACTBO
MO3UINI, B KOPPEKTHOH opme GOopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

NPEJCTaBIATh PE3yJIbTaThl PEIICHUs 3a/ayM, SKCIEPUMEHTa, MCCIEIOBAHUSA, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opmar BBICTYIUIEHHS C Y4€TOM 3ajad [pe3eHTaluu |
0COOEHHOCTEN ayIUTOpHUHU.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

COCTaBJISITh TUIAH, AJITOPUTM PEIICHHUS 3a/layd, BBIOMpATh CIOCO0 pelieHus ¢ Yy4EToM
MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh
BapHaHTHI PEHICHUI ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, S3MOIMOHAJIbHBIN HHTEJJIEKT:

BJaJIeTh HABbIKAMM TI03HABATEJIBHOM peQIeKCMHM KaK OCO3HAHMSI COBEPILIAEMbIX
JEHCTBUN U MBICIMTENIbHBIX MPOLECCOB, X PE3YyJIbTAaTOB, BIAJETh CIIOCOOAMHU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa PEMICHHUs] MaTEMaTHYECKOM 3a1a4u;

OpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MHpPH PEIICHUU 3a7adyd, BHOCUTH
KOPPEKTHUBHI B IESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUSAM, OOBSICHATH NPUYUHBI
JTOCTIKEHUS WIM HEIOCTWKEHHUS Pe3yJbTaTOB NEATeIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh W UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U WHAUBUAYAILHON PabOThI TIpH
pelieHny y4deOHBbIX 3aja4, MPUHUMATh I€1h COBMECTHON JesATEIbHOCTH, TUIAaHUPOBAThH
OpraHu3allii0 COBMECTHOU pabOThI, paclpeensTh BUAbl padoT, JOroBapuBaThcs, 00CYyKAaTh
MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMMoOBHIX (hopmax paboThl (00CykaeHMs, 0OOMEH MHEHUH, «MO3TOBBIE



IMITYPMbD» W HHBIC), BBITIOJHATH CBOI 4YacTh paOOThl M KOOPAMHUPOBATH CBOM JICHCTBUS C
JPYTMMH YJIEHaMH KOMAaH/Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMNA MPOAYKT IO
KpuTepusiM, ChOpMYITUPOBAHHBIM yYaCTHUKAMU B3aMMOICHCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

cBOOO/IHO ONEPUPOBATH MOHATUAMU: Tpad, MIOCKUM rpad, CBsI3HBIN rpad, myTh B rpade,
LEIb, UK, IEPEBO, CTENIEHb BEPUINHBI, IEPEBO CIYYATHOTO AKCIEPUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CIy4YallHBIM SKCIEPUMEHT (OIBIT), Ciy4yaliHOe
COOBITHE, PJIEMEHTAPHOE CllydailHOe COOBbITHE (DJIEMEHTAPHBIM MCXOM) CIYy4YailHOTO OIbITA,
HaxOJUTh BEPOSITHOCTH COOBITHMII B ONBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH;

HaXOIUTh U (HOPMYIUPOBATH COOBITUS: TIEpeceueHrue, 00beAMHEHHE JaHHBIX COOBITHIA,
cOOBbITHE, MPOTUBOMOJIO0KHOE AAHHOMY, MCIOJb30BaTh AUArpamMMbl Diliepa, KOOPAUHATHYIO
OpsIMYyI0 JUIsl pEIICHHs 3a/ad, IOJIb30BaThCsl (POPMYJION CIOXKEHHUS BEPOSTHOCTEH s
BEPOSITHOCTEH JIBYX U TPEX CIyUalHbBIX COOBITUIA;

ONEPUPOBATh MOHATUSMH: YCJIOBHAs BEPOATHOCTb, YMHOXEHUE BEpPOSTHOCTEH,
HE3aBUCUMBIE COOBITHS, IEPEBO CIYyYaHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITUI
C TOMOIIBIO TpaBWJIa YMHOXEHHS, JIEpeBa CIy4ailHOrO OMbITa, HCIOJb30BaTh (HOPMYIY
NOJIHOM BeposiTHOCTH, (GopMyiy balieca mpu pemienun 3agad, OnpeaessTh HE3aBUCHUMOCTD
coObITHH MO (hopMyJie U IO OpraHU3alH CIIy4aitHOrO SKCIIEPUMEHTA;

MPUMEHSATh U3YyYCHHBbIE KOMOWHATOpPHBIE (OPMYJbl IS TEPEUUCICHUS DSJIEMEHTOB
MHOKECTB, DSJEMEHTAPHBIX COOBITHIA CIy4alHOTO OIbITA, PEIICHUS 3a7ad 10 TEOPUHU
BEPOATHOCTEN;

CBOOOIHO OIEPUPOBATH MOHATUSIMU: OMHAPHBIN CIIy4allHBIN OMBIT (MCIIBITAHUE), YCIIEX U
HeyJa4ya, He3aBUCUMBIC WCIIBITAHUSI, CEPUsl UCIBITAHUN, HAXOJUTh BEPOSITHOCTU COOBITUM: B
CEpHUU UCIBITAHUN JI0 MEPBOT0 yclexa, B CEpUM UCIbITaHUN bepHysuiy, B OnbITe, CBSI3aHHOM
CO CITy4aiiHbIM BEIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOJHO  ONEpUpOBaTh  MOHSATUSMHU:  CllydailHas  BeJIMYMHA, pachpeereHue
BEPOSITHOCTEW,  JuarpaMMa  pacmpejiefieHus,  OuHapHas  cllydailHas  BEJIMYMHA,
reoMeTpuyecKoe, OMHOMUAIBLHOE paclpeaeseHue.

K xoniy 11 kiaacca oOyyaromuiics HayquTCs:

ONEPUPOBATh MOHATUSAMH: COBMECTHOE pACHpEAEICHUE JABYX CIyYallHBIX BEJIWYHUH,
UCIIOJIB30BaTh TaOJIMIly COBMECTHOTO paclpeleieHusl IABYX CIyYalHbIX BEIUYMH IS
BBIJICJICHUS PACIpEEICHUs KaXJI0W BEIMYUHBI, ONPEIEICHUS HE3aBUCUMOCTH CIy4YalHBIX
BEJINYUH;

CBOOOJIHO OMEpUPOBATh MOHSATUEM MATEMATHUYECKOTO OKUIAHUS CIyYalHOW BEIIMYMHBI
(pacupenenenus), NMPUMEHATh CBOMCTBA MaTEMAaTHUUYECKOTO OXHUIAHUS MPU PEIICHUH 3ajiad,
BBIYUCIISITH ~ MaTreMaTH4YeCKOe  OXHJAaHWE  OMHOMHAIBHOTO U T'€OMETPUYECKOTO
pacnpeneneHuu;

CBOOOJIHO OMEpUPOBAThH MOHATUAMHU: JUCHEPCHs], CTAHAAPTHOE OTKJIOHEHHE CIy4YahlHOM
BEJIMYMHBI, TPUMEHATh CBONCTBA JUCIEPCUM CIyYalHON BETWYUHBI (pacrpeneseHus) Mpu
pelIeHn: 3a7a4, BBIYUCIATH JIUCIIEPCHI0 UM CTAHJAPTHOE OTKJIOHEHUE T€OMETPUUYECKOTO U



OMHOMMAJILHOTO pacHpe/ieieHU;

BBIYUCIISATh BBIOOPOUHBIC XAPAKTEPUCTHUKU 1O JIAaHHOW BBIOOPKE U  OILICHUBATH
XapaKTepUCTUKN T€HEPaIbHOW COBOKYIMHOCTH JIaHHBIX 1O BBIOOPOYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOATHOCTH COOBITUH W TPOBEPATHh MPOCTEHIINE CTATUCTUUYECKHE TUIOTE3bI,
N0JIb3YSICh U3YYEHHBIMU PACTIPEACIICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoJsaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ni/n HanmeHoBaHMe pa3/ie/ioB U TeM K 0 (uudposrbie)
B NMPOorpaMMbl Bcero ongpo.m)m)Ie pﬁalcanecmle oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcsl
1 DnemMeHThl Teopun rpados 3 Bbubmuoreka LIOK
https://lesson.edu.ru/02.4/10
) CrnydaifHple OTIBITHI, CITy9aifHbIC COOBITUS U 3
BEPOSATHOCTH COOBITHIH BuGmmoreka LIOK
https://lesson.edu.ru/02.4/10
Onepanuu HaJ MHOKECTBAMH U
3 COOBITHUSAMH. VCJIO)KCHI/IG U YMHOKEHHE 5 Bu6muorexa [JOK
BEpPOSITHOCTEM. Y CIIOBHAsI BEPOSITHOCTD. https:/lesson.edu.r/02.4/10
HesaBucumblie cOOBITHS ' — '
4 DneMeHThl KOMOMHATOPUKU 4 1
but6mmoreka [IOK
https://lesson.edu.ru/02.4/10
Cepun nocnenoBaTeabHbIX UCIIBITAHUN. Bubnmoreka LIOK
5 Wcnsitanusa bepaymnnu. Ciny4aiiHblii BeIOOp 5 https://lesson.edu.ru/02.4/10
13 KOHEYHOU COBOKYITHOCTH
6 CrnyualiHble BEJIMUUHBI U PACTIPEAETICHUS 14 1 bub6nmoreka IIOK
https://lesson.edu.ru/02.4/10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0



https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

11 KIIACC

KoJsn4yecTBo yacoB DJIeKTPOHHbIE
Ne n/m HanmeHnoBaHue pa3/iesioB U TeM (uudposBbie)
B NMPOrpamMmmbl Bceero Koﬁﬂ TPOJLHEIE HpﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
1 3aK0oH OOJIBIIUX YHCENT 5 Bubnuorexa [LIOK
https://lesson.edu.ru/02.4/10
2 DNeMeHThl MATEMATHYECKON CTATUCTHKH 6
bu6mmoreka [IOK
https://lesson.edu.ru/02.4/10
HenpepoiBHBIE CilyyaliHbIE BEJIMYUHBI
3 (pacmpenenenus), moka3aTeIbHOE U 4 bubnuoreka [IOK
HOPMAJIBHOC PaCIPCICIICHAA https://lesson.edu.ru/02.4/10
4 Pacnpenenenue Ilyaccona 2
bu6mmorekxa [IOK
https://lesson.edu.ru/02.4/10
. bu6nuoreka [JOK
5 CBs13b MEX]1y CIIy4ailHbIMHM BEJIMUMHAMHU 6
https://lesson.edu.ru/02.4/10
6 OG6OOIIEH e ¥ CHCTEMATH3AINS 3HAHMI 11 1 bu6moreka LIOK
https://lesson.edu.ru/02.4/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0



https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
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