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PABOYAS ITPOI'PAMMA y4e0HOro Kypca «AJiredpa 1 Ha4ajaa MaTeMaTH4eCKOro
aHa/M3a. YIuy0JeHHbIH YPOBeHb» A o0y4yarmmuxcsa 10 — 11 kiaccos.

IHHOACHUTEJIBHASA 3ATIMCKA

VYuebHbIil Kypc «Anrebpa W Hayajla MaTeMaTUYECKOTO aHaJIN3a» SBJIAETCS OJHUM M3 Hamboiee
3HAYUMBIX B IIpOrpaMMe cpeaHero oOmero o0pa3oBaHUs, IOCKOJbKY, C OJHOH CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIBHYIO 0a3y /sl M3Y4EHHUS! BCEX €CTeCTBEHHO-HAYYHBIX KYpPCOB, a C JPYrou
CTOPOHBI, (POPMHUPYET JIOTHYECKOE U aOCTPAKTHOE MBIIUICHHE 00yJaromuXxcs Ha YPOBHE, HEOOXOMMOM
IUTs OCBOEHUSI MH(OPMATHKH, OOIIECTBO3HAHNS, HICTOPUH, CIIOBECHOCTH U APYIHX TUCHHILIHH. B paMkax
JaHHOTO Y4e0HOTO Kypca OOyYaromuecsi OBJA/IEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH,
KoTopast popMyIHpyeT CBOM AOCTIKEHHS B MaTeMaTHIeCKoi (opme.

VY4eOHbIi Kypc anreOpsl 1 Haual MaTeMaTHIeCKOTO aHaTN3a 3aKiIaIbIBa€T OCHOBY JUIS YCIIEITHOTO
OBJIAZICHUSI 3aKOHAMH (U3UKH, XUMHUHU, OWOJIOTMH, TIOHUMAaHWsS OCHOBHBIX TEHIEHIIMHA pa3BUTHS
HSKOHOMHUKM H OOIIECTBEHHOW J>XW3HH, IO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX M
KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO WCIONB30BaTh HMX Ui JalbHEHWmero ooOpa3oBaHUsS H B
MOBCETHEBHON JKM3HU. B TO ke BpeMs OBJaJeHHe aOCTPaKTHBIMH U JIOTHYECKH CTPOTHMHU
KOHCTPYKIMSIMHU aJreOpbl B MaTeMAaTHYECKOTO aHaIM3a pa3BUBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HWCTHHHOCTB, JOKAa3bIBaTh YTBEPXKJCHUS C TIOMOIIBI0O HWHAYKIMH U PaCCyXJaTh
JIeTyKTUBHO, UCII0JIb30BaTh 000OIIEHNE U KOHKPETU3AlNI0, abCcTparupoBaHue M aHajIoruio, popMHUpyeT
KpPEaTHBHOE U KPUTUIECKOE MBIIIUICHHUE.

B xone nzydenust yueOHOTO Kypca « Anredpa U Hadaia MaTeMaTHIECKOTO aHaIu3a» 00ydaromnrecs
MI0JIy4at0T HOBBIM ONBIT PELICHUsI IPUKIAJHBIX 3a/1a4, CAMOCTOSITEILHOTO MOCTPOSHHUS MATEMaTUYECKUX
MoOJieNiell peaJIbHbIX CUTyalMi, MHTEPHNPETalUd IOJYYEHHBIX PEIIEeHUH, 3HAKOMSTCA C IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B  MNpHpPOJE, HAyKe UM  HCKYCCTBE, C  BbIJAIOIMIMMUCS
MaTeMaTUYECKUMU OTKPBITHSIMU U UX aBTOPaAMHU.

VYuebHbIil Kypc 0071a1aeT 3HAYUTEIbHBIM BOCIUTATENBHBIM NTOTEHIMAIOM, KOTOPBII peanu3yeTcs
Kak uepe3 y4eOHbIi MaTepuall, CHOCOOCTBYIOUIMM (POPMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK U
yepe3 crenupuKy y4eOHOH AeATEeNIbHOCTH, TPeOyIoLed MpoJoJIKUTENbHON KOHIEHTpAllud BHUMaHMUS,
CaMOCTOSTEJIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 IOJIY4YEHHBIN pPe3ysIbTarT.

B ocHoBe wMmeronuku oOyudeHus anreOpe M HayalaM MaTeMaTHMYeCKOro aHaInu3a JIeKUT
JeATeIbHOCTHBIM MPUHLUI 00yYeHHUsL.

B crpykrype ydeGHOro kypca «Anrebpa M Hayajga MaTeMaTHMYECKOTO aHAJIW3a» BbIJEICHbI
CIIEAYIOIINE COJAEPIKATEIbHO-METOANYECKHE JIMHUM: «YHucna U BblYUCICHUD», «DYHKIMU U TpapuKu»,
«YpaBHEHUs M HepaBeHCTBa», «Hauama maremaTnueckoro aHaiuza», «MHoOXecTBa U Jorukay». Bce
OCHOBHBIE COJIEP’KaTEIbHO-METOAMYECKHE JIUHUN M3y4aroTcs Ha NMPOTSHKEHUM JBYX JeT oOydeHHs Ha
YPOBHE CpeIHEro o0Iero o0pa3oBaHMs, €CTECTBEHHO JIOMOJIHSAS APYT Apyra U INOCTENEHHO HACHIIAsCh
HOBBIMM TEeMaMU M pazjenamu. JlaHHBIH y4eOHBIH KypC SBISCTCS HMHTEIPaTUBHBIM, ITOCKOJIBKY
oObenuHseT B cebe cojep)KaHHe HECKOJbKMX MaTeMaTH4eCKUX AUCHUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEMaTHUECKUI aHaln3, TeOpUsi MHOXECTB, MaTeMaTHyeckas jJoruka u apyrue. Ilo
Mepe TOro Kak oOydaroliMecs OBJIaJeBAlOT BCE Oosiee MIMPOKUM MaTEeMaTHYECKUM ammapaTroM, y HHX
Nocie10BaTeIbHO (OPMUPYETCS U COBEPLICHCTBYETCSI YMEHHE CTPOMTh MaTeMaTHYECKYyI0 MOJIENb
peanbHON CUTYyallMH, IPUMEHATh 3HAHMS, MOJydYeHHbIE MPU M3Yy4eHUU Y4eOHOIOo Kypca, JUlsd pellieHus
CaMOCTOSATENIbHO C(HOPMYIHPOBAHHOM MaTeMAaTHUECKOH 3a/1auu, a 3aTeM UHTEPIIPETUPOBATh CBOIl OTBET.

ConepxxaTenbHO-MeTOqMUeCKast JMHUS «Yucia W BBIYMCICHHS» 3aBepliaeT (OpPMHpPOBAHUE
HaBBIKOB HUCIOJIb30BaHUA JI€HCTBUTENIBHBIX YHCEN, KOTOPOE OBIJI0 HA4aTO Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus. Ha ypoBHe cpeanero obuiero oopazoBaHus 0co00e BHUMaHHE yrensercs: GOpMUPOBAHUIO
HaBBIKOB PALMOHAIBHBIX BBIYUCICHUN, BKIIOUAIOIIMX B c€0s MCIOJIb30BaHUE PA3IMUHBIX (HOPM 3amucu



qucia, yMCHUC HOCJIaTb IMPUKUAKY, BBIIIOJIHATH HpI/I6JII/I)KéHHBIe BBIYMCIICHUS, OLCHHUBATH YHCIIOBBLIC
BbIpaKCHU, pa60TaTb ¢ MaTeMaTHYeCKMMH KOHCTAaHTaMH. 3HAKOMEIE 06y‘IaIOH_II/IMCSI MHOKECTBaA
HaTypaJbHbIX, NOCJIbIX, paluOHAJIbHBIX U HCﬁCTBHTGJ’IbHBIX qucesl AOIIOJIHAKTCA MHOXECTBOM
KOMIUICKCHBIX 4YHcell. B KaXKIOM H3 JOTUX MHOXCCTB PpacCMATpHUBAIOTCA CBOMCTBEHHEBIC cMYy
cnienn(uvecKre 3aauu U ONepaliu: JeJICHNE HaIes0, OTIEPUPOBAHNE OCTaTKaMHU Ha MHOYKECTBE IEITBIX
yuces, 0coOble CBOICTBA pallMOHAIbHBIX W HPPALMOHAIBHBIX YMCEN, apu(PMETHUECKUE Ollepaluu, a
TAKKC H3BJICUCHUC KOPH:A HaTypaJIbHOI;'I CTCIICHU Ha MHOXECTBC KOMIIJIICKCHBIX YHUCEII. EHaFOI[apﬂ
MOCJICIOBATEIILHOMY PACHIMPEHUI0 KPyra HCIOJIb3YEMBIX YHCET M 3HAKOMCTBY C BO3MOXHOCTSIMH WX
NPUMEHEHHsI ISl PEHICHUs Pa3INYHbIX 33734 (GopMupyeTcs NMpeACTaBICHUE O €AMHCTBE MaTEMaTUKU
KaK HayKH ¥ €€ pOJHM B IMOCTPOCHUHM MOJEJEeH peaJbHOro MHUpa, MUPOKO HMCIOIB3YIOTCS 00001IIeHne U
KOHKpCTHU3al M.

JIuaus «YpaBHEHUS U HEPAaBEHCTBA» pealM3yeTcsl Ha MPOTSHKEHUU BCEro OOydeHMsI Ha ypOBHE
cpeaHero oOmero o0pa3oBaHus, TIOCKOJIBKY B KaXJIOM paszzeine [IporpaMMbl peaycCMOTPEHO pElIeHUE
COOTBETCTBYIOIINX 3a1ad. B pe3ynprare oOydarommecs: OBIAJEBAIOT Pa3IMYHBIMU METOJAMHU PEIICHUS
palluOHAJIbHBIX, HWpPPANUOHAJIBHBIX, IIOKAa3aTCIbHBIX, J'IOl"apI/I(l)MI/I‘-ICCKI/IX U TPUTOHOMCTPHUYCCKHUX
YPAaBHEHUI, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad, coaepkammx napamerpsl. llosrydeHHbIE yMeHMS
IIMPOKO HCIIOJIB3YIOTCS TMpPU HCCIeAOBaHUM (YHKIMI € MOMOIIbIO TMPOU3BOJHOM, HpPHU pELICHUH
MPUKIAAHBIX 3a1a4 U 3a1a4 Ha HAXOXACHHUC HanOOJBININX M HANMEHBIINX 3HAYCHUI (bYHKI_[I/II/I HaHHaSI
coJiepkarebHas JIMHUAS BKJIIOYAaeT B ceOS Takke (POPMUPOBAHWE YMEHHH BBIMOJHATH PACUYETHI IO
dbopmynam, npeodpazoBaHus pallMOHAIBHBIX, UPPAIIMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a
TaK)Ke BBIPAXKCHHUM, COJIEP)KAIMX CTEIeHW M Jiorapudmel. Biaromaps H3y4eHHIO ainreOpandecKkoro
Marepuaga MPOUCXOAUT JajibHEHIee pa3BUTHE AQITOPUTMUUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS
oOyJarormuxcsi, GOPMHUPYIOTCSI HaBBIKH JACTYKTUBHBIX PACCYXICHUH, pabOThI C CHMBOJIBHBIMH (pOpMaMHU,
MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTE B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npeniaraeT 3¢GeKTUBHbIE HHCTPYMEHTHI Ul PEHICHHs MPAaKTUYECKUX M €CTECTBEHHO-HAy4YHBIX 3ajad,
HarJIgIHO TEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKU.

CopepxarenbHo-MeToanueckass TUHUS «OYHKIUHU U TpaduKu» TECHO MEperieTaeTcs ¢ IPYyruMu
JUHUSMHU Yy4eOHOrO Kypca, IMOCKOJBKY B KaKOM-TO CMBbICIE 3a7aéT MOCIeI0OBAaTeIbHOCTh H3yYEHUS
Marepuana. l3ydeHue CTEmeHHOM, NOKa3aTeNbHOM, JIOrapu(pMUUYECKOH U TPUTOHOMETPUUYECKUX
(GyHKIMM, UX CBOWCTB U TpaduKOB, UCMOJIb30BaHUE (DYHKIUI A pelieHus 3aAa4 U3 APYrux y4eOHbIX
MIPEeIMETOB U PEaJTbHOM JKU3HH TECHO CBA3aHO KaK C MAaTeMaTHYEeCKUM aHAIHM30M, TaK U C PElICHUEM
ypaBHeHU# U HepaBeHCTB. [Ipu 3TOM OoJblIoe BHUMaHUE yaensercs GOPpMUPOBAHUIO YMEHHUSI BBIPAXKATh
dbopMynaMu 3aBHCHUMOCTH MEXIY pa3IWYHBIMU BEJIMYMHAMH, HCCIENOBATh MOJYYEHHbIE (QYHKIIHUH,
CTpOUTh HUX rpaduku. Marepuan 3TON coaep)KaTelbHON JTUHUHM HalleJeH Ha pa3BUTHE YMEHUW U
HABBIKOB, TIO3BOJIAIOIIUX BBIPAKATh 3aBHCHUMOCTH MEXIY BEIUYMHAMH B DPa3IUyHOW (opme:
aHAJIMTUYECKOU, rpaduueckoil u cnoBecHoO!. Ero u3yueHne cnocoO6CTByeT pa3BUTHIO AITOPUTMUYECKOTO
MBIIILJIEHHS, CIIOCOOHOCTH K 0000IIEHUI0 M KOHKPETU3AINH, UCTIOIb30BAHUIO AaHAIOTUH.

CopepxarenpHast JuHUA «Hayama wMaTeMaTHYecKOTO aHaln3a» MO3BOJSET CYIIECTBEHHO
pacIIUpUTh KPYTr Kak MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 3a/1a4, TOCTYIMHBIX 00yJaroluMcs, TaK KaK y
HUX TOSIBJISIETCS BO3BMOYKHOCTh CTPOUTH TPadUKU CIOXKHBIX (DYHKIUH, OMpenensTh UX HauOOJIbIINe U
HaUMEHBIIINE 3HAUYCHUsl, BRIYUCISITh MIomaau Gpuryp u o0ObEMBI Tell, HAaXOAUTh CKOPOCTH M YCKOPEHUS
nmpouieccoB. JlaHHas cojaep)kareiabHas JIMHUA OTKPBHIBAET HOBBIE BO3MOXKHOCTH IOCTPOCHHUS
MaTeMaTHYeCKUX MOJeJe pealdbHBIX CHTYallMii, MO3BOJISET HAXOIUTh HAWIydlllee pelleHHe B
MPUKIAIHBIX, B TOM YHCIE€ COIMAbHO-DKOHOMHUYECKUX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYeCKOT0 aHallh3a CIOCOOCTBYET pa3BUTHIO aOCTpPakTHOrO, (HOPMaTbHO-JIOTHYECKOTO U
KpEaTHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUI paclO3HABATh MPOSBICHUS 3aKOHOB MATEMAaTHUKU B
HayKe, TeXHUKE U UCKyccTBe. O0yJaromuecs y3HAIOT O BBIIAIONIUXCS pe3ylbTaTaX, MOTYYCHHBIX B X0OJIe
pa3BHUTHUS MaTEMATHUKH KaK HayKH, U 00 UX aBTOpax.



CO[[ep)KaTCJIBHO-MGTOI[I/I‘-ICCKEISI JuHuS «MHOXKECTBa M JIOTHKA» BKIIOYacT B 06651 DJIEMCHTHI
TCOpHUHU  MHOKCECTB u MaTeMaTHYeCKOM  JIOTHKH. TeOpeTI/IKO—MHO)KeCTBeHHLIe IpCACTaBJICHUA
IMPOHU3BIBAKOT BECH KYPC IIKOJIBHOM MaTeMaTHKH U npeajiararoT Haunboiee YHI/IBepcaJIBHLIf/i SA3BIK,
OGBC[[I/IHSIIOH.[HFI BCC pa3aciibl MAaTEMATUKU U eé HpHHO)KCHI/Iﬁ, OHHU CBA3BIBAIOT PA3HBIC MATCMATUUCCKUC
JMCUUIUIMHBL U UX TPUIOKEHUs B enuHoe 1enoe. [1o3ToMy BakHO JaTh BO3ZMOXKHOCTH O0YYaroIeMycst
IIOHUMATh TCOpCTHKO-MHO)KGCTBGHHBIﬁ SA3BIK COBpCMCHHOfI MaTEMAaTHUKKU MW HCIIOJB30BAaTh €0 AJId
BBIPAKCHHA CBOUX MEICJIEH. I[pyFI/IM BAXXHBIM IMPU3HAKOM MATCMATHKKU KAaK HAYKH CICAYCT IMPU3HATH
CBOMCTBEHHYIO €i CTPOrOCTh OOOCHOBAaHWM M CIICZIOBAaHUE ONPEACIEHHBIM IPaBHJIAM IIOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C OJJIEMEHTaMH MAaTeMaTHYeCKOH JIOTUKHA CIIOCOOCTBYET pa3BUTHIO
JJOIT'MYCCKOI'0 MBIIJICHUA 06yan01uch;1, IMMO3BOJIACT UM CTPOUTH CBOM PACCYXXJACHUA Ha OCHOBC
JIOTUYECKUX MPaBUII, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIJICHUSI.

B yuebHOM Kypce «Asrebpa M Hayajla MaTeMaTHYECKOrO aHalW3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTUYCCKOTO MOJACIMPOBAHHA, KOTOPBLIC IPHU3BAHBI CII0COOCTBOBATH (1)OpMI/Ip0BaHI/II-O HAaBBIKOB
MOCTPOEHHSI MOJIETIEH peaIbHBIX CHTyalud, HWCCIENOBaHHS JTUX MOJENEeH C TOMOIIBIO armapara
anreOppl ¥ MaTEMaTUYEeCKOrO aHallu3a, MHTEpHpeTalyy MOJydeHHBIX pe3yiapTaToB. Takue 3amaHus
BIUIETEHBI B KaXJBIA W3 Pa3JesioB MPOTPaMMBbl, TTOCKOJIBKY BECh MaTepuall yueOHOTO Kypca IIUPOKO
HCIIOJIB3YCTCA I PCIICHUA MPUKIAAHBIX 3aaa4. HpI/I PEIICHNU PCAJIBHBIX TPAaKTHYCCKHUX 3alaad
oOyyJaroruecsi pa3BUBAIOT HAOOIATEIHPHOCTh, YMEHHE HAXOUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCTIOJIH30BaTh AaHAJIOTHIO, 0000IIaTh 1 KOHKPETU3UPOBATH MpodieMy. JleaTenbHOCT 10 POPMUPOBAHUIO
HABBIKOB PEIICHUs MPUKIATHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECcCe M3YUYCHHUsI BCEX TeM yd4eOHOTO Kypca
«Anredpa 1 Hadaa MaTeMaTHIECKOTO aHAIH3ay.

Ha usydyenue ydueOHOTO Kypca «AnreOpa W Hadajia MaTeMaTHYECKOTO aHAIIW3a» OTBOAMUTCS 272
yaca: B 10 kmacce — 136 yacoB (4 daca B Henenio), B 11 kimacce — 136 gacoB (4 yaca B HEJENio).

COJEPKAHUE OBYYEHUA
10 KJIACC

Yucya ¥ BLIYUCTIEHUS

Panvonaneupie 4ywcia. OOBIKHOBEHHBIE U JCCATHYHBIC JPOOW, IPOLIEHTHI, OECKOHEYHBIC
nepuoandeckue apoou. [IpumeHeHwe apoOe W MPOIEHTOB IS PEHICHUs MNPUKIATHBIX 3a1ad M3
Pa3IMYHBIX OTpaciiell 3HAaHUH B peaTbHOM KU3HH.

JleficTBuTeNnbHBIC Ynciia. PalmoHaIbHBIE M UppAlMOHANIbHBIE Ynciaa. ApudMeTHIecKre orepanun
C JCUCTBUTENBHBIMU UHWCIaMU. MOJAyNIb NEHCTBUTENBHOTO 4HCla U ero cBoicTBa. [IpubmmkéHHbIE
BBIYHCIICHUS, PABUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA PE3yJbTaTa BRIUYMCICHUN.

Cremnenp ¢ 1enbM nokaszaresieM. buaom Herotona. Mcnosib3oBanue moaxoasieid GopMbl 3amucu
JNEHUCTBUTENBHBIX YMCEN ISl PEIICHHS IPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaIbHON CTETIEHHU U €r0 CBOMCTRA.

Crenenb C pallMOHAJIBHBIM MOKAa3aTeIEM U €€ CBOMCTBA, CTENEHb C ACMCTBUTENBHBIM TOKA3aTEIIEM.

Jlorapudm yucna. Coiicta norapudma. JlecaTuuHble U HaTypalbHbIE TOTapU(PMBI.

CuHyC, KOCHHYC, TAaHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHUHYC |
ApPKTAaHT'€HC YHCIIOBOTO apryMEHTA.

YpaBHeHHUS U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUS. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUsI-ClencTBU. HepaBeHCTBO, pellieHne HepaBeHCTBA.



OcHOBHBIE METOABI pEUICHUs LENbIX M JPOOHO-PAlMOHANIBHBIX YPAaBHEHWH W HEPABEHCTB.
MHoOrouieHsl OT OJJHOW NEPEMEHHOM. JleleHne MHOTrO4YJIeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema besy.
MHorowieHsl ¢ nenbiMu kodpduuuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BHIPAKECHHA, COACPIKAIINX CTEIICHU U KOPHH.

Wppanmonanbhble ypaBHeHN. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX YPABHEHUH.

[TokazarenbHble ypaBHEeHUS. OCHOBHbBIE METO/bI PEIICHUSI I0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIMX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHHsE. OCHOBHBIC METO/IbI PEIICHHS JOTAPHU(PMHUUECKIX YpaBHEHUI.

OcHoBHbIe TpUroHoMeTpuueckue popmyisl. IIpeodbpazoBanre TPUrOHOMETPUUECKUX BBIPAKEHUH.
Pemrenne TpuroHOMETpUYECKUX YPABHEHUN.

Pemrenne cucrteM JIMHEWHBIX ypaBHEHMH. Marpuna CHUCTEMBl JIMHEMHBIX  YpPAaBHEHUI.
Omnpenenurens MaTpullbl 2X2, €ro T€OMETPUUYECKHIM CMBICT U CBOMCTBA, BBIUMCIEHHWE €T0 3HAYEHUS,
MIPUMEHEHHE OTPEECIIUTENS ISl pELICHUs] CUCTEMBbI JINHEWHBIX ypaBHEHUH. Pellienne npukiaaHbIx 3a1ad
C ITOMOIIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUHU. VcciienoBanne noCTpOEHHON MOJIENH € MTOMOIIBIO MATPHUIL
U OIIPENEIUTENEH.

[TocTpoeHne MareMaTHYeCcKHX MOJENEH peaJbHOM CHUTyallud C IIOMOIIbIO YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHMH M HEpaBEHCTB K PEUICHUI0 MaTeMAaTUYEeCKUX 3ajad U 3a1ad H3
Pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

DyHKIUHN U TpadUuKH

OyHKuMs, crnocoObl 3aAaHus QyHkuud. B3zaumHo oOpatnbie ¢yHkunu. Kommosuims (yHKIui.
I'paduk pynkumu. DnemeHtapHble mpeodpazoBanus rpadukoB GYHKIUH.

OOGmactp ompeneneHuss W MHOXeCTBO 3HaueHWid QyHkuuu. Hymn (yaxkumm. [Ipomexyrku
3HakonocTostHCTBA. Y&érHple UM HeuéTHble (QyHkuuu. [lepuonmueckue Qynxnuu. IIpomexyTku
MOHOTOHHOCTH (PyHKIMHU. MakcuMyMbl 1 MMHUMYMBI QyHKIMU. Hanbosbliee 1 HanMeHblee 3Ha4eHUs
(YHKIIUM HA IPOMEXKYTKE.

Jluneiinas, kBaapaTH4Has H APOOHO-IIMHEWHAss (YHKIUH. ODJIEMEHTApHOE HCCICAOBAaHUE H
MMOCTPOCHUE UX TPaPHUKOB.

CrenenHas (yHKIMS ¢ HATypaJIbHBIM M II€JIbIM NoKa3aTeneM. E€ cBoiictBa u rpaduk. CoiicTBa 1
rpaduK KOpHs N-Oi CTENEH! Kak (PyHKIMHY 0OpaTHOM CTENEHN C HATYypaJIbHBIM IIOKA3aTEIEM.

IlokazatenpHast u Jorapupmuueckas (GyHKUUMM, MX cCBoWcTBa M rpaduku. Vcnosab3zoBaHue
rpaduKoB PYHKIMH AJIs pEIICHUS] ypaBHCHUM.

Tpuronomerpuyeckass OKpYKHOCTb, OIpEJECIIEHUE TPUTOHOMETPUUYECKHX (GYHKLUUN YHCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCHMOCTH B pealibHbIX IIpoleccax M sBIeHHSX. ['paduku peasbHBIX
3aBUCUMOCTEN.

Havaja maTeMaTH4ecKoOro anajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3alaHMsl TMOcCiIeAoBaTesbHOCTEH. Meros MaremMaThuyecKon
UHOYKIAA. MOHOTOHHBIE U OIPaHHYECHHBIE IIOCIENOBATEIBHOCTH. MCTOpUsS BO3HMKHOBEHHS
MaTeMaTHYECKOTO aHaIN3a Kak aHaJIn3a OECKOHEUYHO MaJIbIX.

Apugmernueckas U TreoMmeTpuueckas mnporpeccuu. beckoHeuHo yObIBarolias reoMeTpuYecKas
nporpeccuss. Cymma OecKOHEYHO YyObIBaromlel TreoMeTpuuyeckod mporpeccud. JIuHelHbd u
9KCHOHEHIMAIBHBIM pocT. Yucno e. @opMmyna ClI0KHBIX MPOLEHTOB. VCIoyb30BaHUE NMPOTPECCUM IS
pELIEHNs peANIbHBIX 3aJjad IPUKIIAJHOTO XapaKTepa.

HenpepbiBHble QyHKIMM U uX cBOHCTBa. TOUkM pa3pbiBa. ACHUMNTOTHI I'padUKOB (HYHKLUH.
CpoiictBa (yHKUMH HeENpepbIBHBIX Ha OTpe3ke. MeToJl HMHTEpBaJOB JUIsl pElIeHHs HEPaBEHCTB.
ITpumMeHeHre CBOWMCTB HENPEPHIBHBIX (DYHKIUH JUIs peIIeHus 3a/1a4.

IlepBas u BTOpas npousBoaHble QyHKIMUU. OmnpeneneHne, reoMeTpUYecKUii 1 GU3NIECKUN CMBICTT
MIPOU3BOIHOM. YpaBHEHHE KacaTelbHOH K rpaduKky QyHKIUH.



[IpousBoanbie 3neMeHTapHbIX (yHKuui. IIponsBogHas CymMMbl, MPOU3BEACHUS, YAaCTHOTO U
KOMIO3ULIUHU (PYHKITHA.

MHoxecTBa U JIOTHKA

MHoXecTBO, OIepaluyd HaJl MHOXXECTBaMHM M WX cBoMcTBa. [lmarpammbl Oiliepa—Benna.
[IpuMeHeHNnE TEOPETUKO-MHOKECTBEHHOIO alIapara JJIs OIMCAaHUs PEAIBbHBIX IPOLECCOB U SIBICHUM,
IIpU pEeLIeHNH 3a]a4 U3 JIPYTUX y4eOHbIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEICTBHE, JI0KAa3aTelbCTBO,
PABHOCHUIIBHBIE YPABHEHUS.

11 KJIACC

Ymucna v BbIYUCICHUS

Hatypanbubie u nensie yncna. [IpumeHeHre Npu3HAaKOB AETUMOCTU LIEIBIX YHCed, HauOOIbIIui
obmuit nenutensd (nanee — HOJl) u nanmensinee obmee kparnoe (nanee — HOK), octaTtkoB mo moysto,
anroputMa EBKinaa i pemeHus 3a7a4 B HeNbIX Yhciax.

KommnnekcHele uncna. AnreOpanueckas MU TpUroHOMeTpuyeckas (opmbl 3alUCH KOMIUIEKCHOTO
yrcia. ApupmMeTHIecKrue onepanuy ¢ KOMIUIEKCHBIMU YnciaMu. M300pakeHre KOMIUIEKCHBIX YHCeN Ha
KoopauHaTHOW 1uiockoctH. Dopmyna MyaBpa. KopHM n-oil cTenmeHM M3 KOMIUIEKCHOTO YHCIHA.
[IprumeHeHre KOMIUIEKCHBIX YUCEI [yl pelleHns GU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHUsI U HEPABEHCTBA

Cucrema U COBOKYNHOCTh YpaBHEHHW W HEpaBEHCTB. PaBHOCHUJIbHBIE CHUCTEMBI U CUCTEMBbI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUIECKUX YPAaBHEHHUM C TIOMOIIBIO TPUTOHOMETPUUYECKON OKPY>KHOCTH.
Penrenne TpuroHoMeTprUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS MTOKA3aTEeNbHBIX U JIOTApU(PMUIECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS NPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHHS CUCTEM M COBOKYIHOCTEW palMOHANbHBIX, HPPALHOHAIBbHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHHUsI, HEPAaBEHCTBA M CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUW, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/ay U 3a7ad U3
pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HU, MHTEPIIPETALIUS MTOJTyYeHHBIX Pe3yIbTaTOB.

DyHKUUM U TPaPUKH

I'padbuk xommnosunuu ¢yHkuuii. ['eomerpuyeckre oOpa3bl ypaBHEHHl W HEpaBEHCTB Ha
KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'pacdmyeckue MeTobl pelieHUs] ypaBHEHUI U HepaBeHCTB. ' paduueckre METO bl peleHus 3a1a4
C mapameTpamH.

Hcnonb3oBanue rpagukoB (YHKIHA A7 MCCIEIOBAaHUS MPOLIECCOB M 3aBHCHUMOCTEH, KOTOpPbIE
BO3HUKAIOT MPH PEIIEHUH 33]a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHOM KHU3HH.

Havajna maTeMaTH4ecKOro aHajJmsa

[IpuMeHeHre NPOU3BOJHONW K MCCIEIOBAaHHUIO (YHKIUH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenne HanOoJIbIIEro M HAMMEHBLIET0 3HAYeHNUH HeTpephIBHOM (PyHKIIMU Ha OTpe3Ke.

[IpumeHeHre TPON3BOJHOMN A1l HAXOKIEHUS HAWIYYIIEro peleHus B MPUKIAHBIX 3a1a4ax, sl
OTIpeieNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTO (GOpMYI0i Wit rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpa3Hble 21eMeHTapHbIX (QYHKLIUH.
[IpaBuna Hax0XI€HHs IEPBOOOPA3HBIX.

Wurerpan. I'eoMeTrpuueckuil CMbICI HHTErpana. BeluucieHue onpeaenéHHOro MHTErpaia Io
¢dopmyne Herotona-Jleitbuuna.



[TpumeneHne nHTErpaia 1y HaXOXKJICHUS TUIOIAAEH TUIOCKUX GUTYp U 00bEMOB reOMETPUIECKUX
Tel.

[Tpumepsr pemennid  nuddepeHHaIbHBIX  ypaBHEHUH. Marematnudeckoe MOJIEIUPOBaHHE
peanbHBIX MPOIECCOB C MOMOIIBIO (P PepeHINATBHBIX YPABHEHUH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS YUYEBHOI'O KYPCA «AJI'EBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW IMO3UIUM OOYYAIOIIErOCs] KaK aKTUBHOTO W OTBETCTBEHHOTO
YJI€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHHE O MaTeMaTHYEeCKHUX OCHOBAaX (DYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHHUW, MPOIEAYP TpakIaHCKOTO oOmiecTBa (BBIOOPBI, OMPOCHI M JIPYyTOE),
yMEHHE B3aUMOJIEHCTBOBATh C COIHMAJIBHBIMM HMHCTHUTYTAMH B COOTBETCTBHU C HMX (DYHKIHSIMU H
Ha3HAYEHUEM;

2) NaTPpMOTHYECKOT0 BOCITUTAHMS

c(OPMUPOBAHHOCTh POCCUMCKONW Tpa)JTaHCKOM MJIEHTUYHOCTH, YB@)KEHHUS K MPOLUUIOMY U
HACTOSIIIIEMY POCCHUMCKOM MAaTeMaTUKH, LEHHOCTHOE OTHOIIEHHWE K JIOCTHKEHHSIM POCCHMCKUX
MaTE€MaTUKOB W POCCUMCKON MaTEMAaTHYECKOW IIKOJbI, MCIOJIb30BAHUE 3TUX JOCTHKEHHUWA B JIPYTUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JyXOBHBIX IIEHHOCTEM pPOCCHUHCKOTO Hapoja, c(HopMHpPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TIOBEACHHS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIKCHHH HAayKd U
JESTETFHOCTBIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIA/Ia B MIOCTPOCHHUE YCTOMYUBOTO OYaYIIIETo;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYAs JCTETHKY MAaTeMaTH4YECKUX 3aKOHOMEpPHOCTE,
00BEKTOB, 3aJa4, pelIeHU, pacCyKACHHI, BOCIPUUMYHBOCTh K MaTEMaTHYECKUM acClleKTaM paziIMuHbIX
BHJIOB HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpPMHUPOBAHHOCTh YMEHHsI NMPUMEHSITh MaTeMaTHUeCKHe 3HaHUS B HMHTEpPecax 3J0pPOBOr0 U
Oe3omacHOro 00pa3a JKM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3JI0pPOBbIO (370pOBOE MHUTaHHE,
cOaaHCUpPOBAHHBIA PEXHUM 3aHATHI M OTAbIXA, peryispHas (u3nyeckas aKTHUBHOCTH), (HU3UYECKOe
COBEPILIEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-030OPOBUTEIIBHON JEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTh K TPYIy, OCO3HAaHWE IEHHOCTH TPYIOJIOOUs, HMHTEpeC K pa3IuyHbIM chepam
npodeccHoHAIbHON AEATEeIbHOCTH, CBA3aHHBIM C MaTeMaTUKOW U €€ MPWIOKEHUSIMU, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymied mpodeccun M pealn30BBIBATH COOCTBEHHBIE KU3HEHHbBIC
IUIaHBI, TOTOBHOCTh W CIIOCOOHOCTH K MaTeMaTUYeCKOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEM KU3HM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PELICHUU NPAKTUYECKUX 3adad
MaTeMaTHUYECKOW HAIPaBIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH IKOJOTHUECKOU KyAbTYphl, TOHUMAHHUE BIMSHHS COIHMATEHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHON W COLMAIbHOW Cpefbl, OCO3HAHME TJI00AIbHOTO XapakTepa
AKOJIOTHYECKUX MPOoOIeM, OpUEHTAIM Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUUN /TS pelIeHHs 3a7a4 B
obnacTu OKpyXaromieil cpepl, MIaHUPOBAHUE MOCTYIKOB U OIEHKUA WX BO3MOKHBIX MOCIEICTBUHN s
OKpYKarollen Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH M OOIIECTBEHHON MPAKTHKH, NMOHMMaHWE MaTeMaTHYeCKON Hayku Kak cdepbl YeloBeUYeCKOn
JESATENbHOCTH, ATAloB €€ pa3BUTUA U 3HAYMMOCTU JJIsl Pa3BUTHS I[UBUIIU3ALMM, OBIAJICHUE S3BIKOM



MaTeMaTUKH U MaTeMaTHYeCKOI KYJIBTypOI;'I KakK CpCACTBOM IMO3HAHUA MHUPA, TOTOBHOCTb OCYIICCTBIIATH
IMPOCKTHYIO KU UCCICAOBATCIILCKYIO ACATCIBbHOCTD HHANBUAYAJIbHO U B T'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble joruyeckue neiicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPH3HAKA MATEMAaTUYCCKUX OOBEKTOB, MOHSTHH,
OTHONIICHHA MEXIy TOHATHAMH, (QOpMyIMpoBaTh  ONpENCIICHUS TOHSTHHA, YyCTaHABIMBATh
CYIICCTBCHHBI TPU3HAK KIaCCH(PHUKAIIMK, OCHOBAaHUS I OOOOMIEHUS W CpPaBHEHUS, KPUTCPUU
MIPOBOIMIMOTO aHAJIH3a,;

BOCIIPHHUMATh, (GOpMYyIHpOBaTH ©  TPeoOpa3oBBIBATh  CYXKJICHHUS: yTBEPAUTCIbHBIC U
OTpHUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC M 00IIUE, YCIOBHBIC,

BBISIBIISITh MaTEMaTHUECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOpPEYHs B (paKTax, JAHHBIX,
HAOJIOJICHUSX W YTBEPXKICHUSAX, IMpeajiarath KPUTEPUH JUIS BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUN;

JeNIaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JISAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3AKITFOUCHUH 110 aHAJIOTHH,

MPOBOJIMTH CaMOCTOSITENIEHO JIOKAa3aTelIbCTBA MAaTEMAaTHYCCKHX YTBEPKICHHUH (TIpsIMBIE W OT
MIPOTUBHOTO), BBICTPAWBATh APTYMEHTAINIO, MPHUBOJUTH NMPHUMEPHl W KOHTPIPUMEPHI, 00OOCHOBBIBATH
COOCTBEHHBIC CYXXCHHS ¥ BBIBOJIBI;

BBIOMpaTh Croco0 perieHuss ydeOHOW 3afauu (CpaBHUBATh HECKOJIBKO BapHaHTOB PEIICHHS,
BBIOMpATh HanboJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

BasoBrble ncciiegoBare/ibCKue 1eHCTBHSA:

HCIIOJIb30BAaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNH HMHCTPYMEHT IO3HaHUA, (QOPMYIHPOBATH
BONPOCHI, (PUKCHPYIOLIME POTUBOPEUHE, MPOOIeMy, yCTaHABIMBATh UICKOMOE U JaHHOe, (hOpMUPOBAThH
TUIO0TE3Y, aprYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIEAOBAHHUE 10 YCTAaHOBJICHHUIO
OCOOCHHOCTEl MaTeMaTU4ecKoro OObEKTa, SBJICHUS, IPOLIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbeKTaMU, SIBJICHUSAMH, ITPOLIECCAMH;

CaMoCTOSITENIbHO  (OpPMYIUpPOBAaTh O000OIIEHHS U BBIBOABI IO pe3ylbTaTaM MPOBEIEHHOTO
HaOJIIO/ICHUS, KCCIEAOBAHUS, OLIEHWBATh JOCTOBEPHOCTh IIOJIYUEHHBIX pE3ylbTaTOB, BBHIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIEcca, a TAKKE BBIABUTaTh MPEIINOJIOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBIIAATH Ae(DULIUTHI HH(POPMALIMY, JAHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC U JAJISL PELICHUS
3a/1a4u;

BBIOMpATh MHPOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3HPOBATh, CHCTEMATHU3UPOBATH
Y UHTEPIPETUPOBATH HH(POPMAIIHIO PA3TUYHBIX BUAOB U (GOPM MpE/ICTaBICHHUS,

CTPYKTYpUpPOBaTh WH(GOPMAIUIO, TMPEACTaBIATh €€ B PpasNuyHbIX (OpMax, WILTIOCTPHUPOBATH
rpaduyuecKy;

OIICHUBATh HAJEKHOCTh MH(POPMAIIHH [0 CAMOCTOSATENHHO CHOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE yueOHbIe elicTBUS
OO0menne:



BOCIIPUHUMATL U q)OpMy.HI/IpOBaTB CYXKACHHA B COOTBCTCTBUU C YCIIOBHAMU U LECIISIMU OGH.[GHI/ISI,
SICHO, TOYHO, I'PAMOTHO BbIpa’XaTb CBOI TOYKY 3pCHUSA B YCTHBIX MW IHCbBMCHHBIX TCKCTAaX, HaBaTb
IIOSICHEHHUS 110 XOly pelIeHUs 3a/1a4yi, KOMMEHTUPOBATh IIOJyYEHHBIN PE3yJIbTaT;

B X0JI¢ OOCYXICHHUS 33J]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOI TeMbI, IPOOIEMBI, perraeMoit
3ala4M, BbBICKAa3bIBaTb MHJACH, HALCJICHHBIC Ha IIOUCK PCHICHUA, COIOCTABJIATHL CBOU CYXACHHA C
CYX KACHHUAMU [JPYIrux Y4YaCTHHUKOB AuaJiora, O6Hapy7KI/IBaTI) pasinuue MU CXO0ACTBO HOBI/IHI/Iﬁ, B
KOPPEKTHOH (opme GpopMyIIupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS;

MMpCaACTaBJIATH PE3YJIbTAThI peicHuA 3ajJa4u, OKCIICPUMCHTA, HUCCJICIOBaHU, IMPOCKTA,
CaMOCTOSITEJIbHO BBIOMpPATh (OopMaT BBICTYIUIEHHS C Y4YETOM 3a/ad IPEe3eHTAalud U OCOOEHHOCTEH
ayJIMTOPHH.

PeryisiTuBHbIE YHHBePCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1a49H, BEIOUPATh CIIOCOO PEIICHUS ¢ YIETOM HMEIOIIUXCS
pPECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOM HMH(OpMAIUU.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJIEKT:

BIIQJICTh HABBIKAMH I[T03HABATEIIBHON pe(diekCHu KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUH U
MBICIIUTEIBHBIX TPOIECCOB, WX PE3yJIbTaTOB, BJIAQJETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS
IpoIiecca M pe3ylsibTaTa perieH!s MaTeMaTHIeCKON 3a/1a9H;

MIPEBHJIETh TPYAHOCTH, KOTOPHIC MOTYT BOZHUKHYTH IIPH PEIICHUH 3a7a9l, BHOCUTH KOPPEKTHUBEI
B JIETEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAAHHBIX, HANJEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHSIM, OOBSCHATH MPUUYUHBI TOCTHXKEHUS WU
HEJOCTHKEHUSI PE3yJAbTAaTOB JEATENbHOCTH, HAXOAWTh OIIMOKY, JaBaThb OLIEHKY NPUOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eAITEJbHOCTD:

MMOHUMATh M UCMHOJIb30BaTh MIPEUMYILECTBA KOMAHIHON M MHAUBUAYATbHON pabOTHI PU PELICHUN
y4eOHBIX 3aja4, IPUHUMATh 1[€JIb COBMECTHOW JEeSITeIbHOCTH, TUIAHUPOBATh OPraHU3aI[UI0 COBMECTHOM
paboThl, pacmpeneniartb BUABI padOT, OrOBapUBAThCS, OOCYXKJaTh IpOLECC U pe3ylbTaT paboThl,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJEH;

y4acTBOBATh B IPYNIOBBIX opmax paboThl (00CykaAeHUs, OOMEH MHEHHI, «MO3TOBBIE IITYPMbD»
U UHbIE), BBINOJIHATH CBOIO YacTh PaOOThl U KOOPAMHHUPOBATH CBOM JICHCTBUSL C APYTUMHU UJICHAMH
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CPOPMYITHMPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBHSL.

IHNPEAMETHBIE PE3YJIBTATbBI

K xoHniy o6y4yenus B 10 kj1acce o0ydaromuiics MOTy4IUT CIEIYIOIINE TPEIMETHBIE PE3YIbTaThI 110
OTIENbHBIM TeMaM pabouell mMmporpaMMbl y4eOHOTO Kypca «Anrebpa ¥ Hayala MaTeMaTHUYECKOTO
aHaImM3a;

Yucaa v BbIYMCTIEHUS:

CBOOOJHO OMEpPUPOBATH MOHATHAMU: PAMOHAIBHOE YUCIIO0, OECKOHEYHAas Mepuoaudeckast Apoosb,
MPOLEHTHI, UPPALUOHAIBHOE YKCIIO, MHOYKECTBA PALMOHAIBHBIX U JICUCTBUTENIBHBIX YHUCEIN, MOAYJIb
JIEMCTBUTEIILHOTO YHCIIA;

MPUMEHSTH APOOU U MPOIEHTHI IS PElIeHHs] MPUKIAHBIX 3a/1ad U3 Pa3IMYHbIX OTpaciei 3HaHUI
U peaJibHOU KHU3HU,



MIPUMEHSTH MPUOTMKEHHBIC BBIYMCIICHUS, TIPABUIIA OKPYIJICHHS, IPUKUIKY U OIICHKY pe3yabTaTa
BBIYHCJICHUM;

CBOOOJHO OMEPUPOBATH MOHITHEM: CTEICHb C IIENBIM MOKA3aTeIeM, UCIIOJIb30BATh IMOIXO IS0
dhopMy 3amucH IEHCTBUTEIBHBIX YHCET ISl PeIISHHS MPAKTUYSCKUX 33/1a9 U MPEICTABICHHUSI TaHHBIX;

CBOOOIHO OTIEpUPOBATH TIOHATHEM: apHPMETHUECKUN KOPEHb HATYPAIbHOU CTEICHH;

CBOOOHO OIEPUPOBATH TIOHATHUEM: CTETICHD C PAIIMOHAIBLHBIM ITOKA3aTelIeM;

CBOOOHO OTEPUPOBATH TIOHATUAMU: JIOTapru(M YHCIa, NECATUIHBIE U HATypaIbHBIC JIOTapU(MBI,

CBOOOHO OIEPUPOBATH OHATHUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'CHC YMCIIOBOTO apTyMCHTA,

OTIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHTEHC YHCIOBOTO apryMeHTa.

YpaBHeHUs1 U HEPaBEHCTBA:

CBOOOJIHO OTIEpUPOBATh TOHSATHUSIMU: TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO, PABHOCHIIbHBIC
YpaBHEHUS U YPaBHEHUS-CIICACTBUS, PABHOCHIIbHBIE HEPABEHCTBA,

MIPUMEHSATh Pa3IMYHbIE METOJbI PEIICHUS PAIMOHATBHBIX U JPOOHO-PAMOHATIBHBIX YPaBHEHHM,
MIPUMEHSATHh METO]l MHTEPBAJIOB VISl PEIICHNS HEPABEHCTB;

CBOOOJIHO OTEpPUPOBATH MOHATHUSMU: MHOTOUYIEH OT OJHOW MEPEeMEHHOU, MHOTOUJIEH C IICJIBIMU
Kod(urmenTaMu, KOpHU MHOTOWICHA, TPUMEHSTH JEJICHHE MHOTOYJIEHA HAa MHOTOWIEH C OCTAaTKOM,
Teopemy be3y u Teopemy Buera st pemienus 3aaay;

CBOOOJIHO OTMEpUPOBATh MOHATHSIMHU: CHCTEMa JIMHEHHBIX YpaBHEHHI, MaTpHUIlA, OMPEICITUTENb
MaTpUIBl 2 X 2 W €ro reOMETPUYECKUN CMBICI, UCIOJIb30BaTh CBOMCTBA ompeAenuTeNs 2 X 2 s
BBIYUCIICHUSI €T0 3HAYCHMUsI, TPUMEHATh OMPEICIUTENN I PEIICHUs] CUCTEMbI JTUHEHHBIX ypaBHECHHH,
MOJISTUPOBATh pPEAbHBIE CHTYallMd C TOMOIIBI0 CHUCTEMBI JMHEHHBIX YpaBHEHHUM, WCCIEI0BATH
IIOCTPOCHHBIE MOJENM C IOMOIIBK) MATPULl WU OINPEAEIUTENEH, WHTEPHPETUPOBATh IOTYyYEHHBIN
pe3ynbTart;

HCIIOJIb30BaTh CBOMCTBA ICUCTBHUI C KOPHSIMH JIJIsl IPe0Opa30BaHUs BRIPAKCHUI;

BBITIOJIHATh NPE0Opa30BaHUsl YHMCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTENEHH C PallMOHAIbHBIM
MOKa3aTeseM;

HCI0JIb30BaTh CBOMCTBA JIorapu(PMOB ISl MpeoOpa3zoBaHus JJOTapu(hMUIECKUX BbIPaXKEHHI;

CBOOOJHO ONEpUPOBATh MOHATHIMHU: HUppalMOHAIbHbIC, MOKa3aTelbHble MU JIOTapu(pMUUYECKHe
YPaBHEHUsA, HAXOJUTh UX PEUICHUS C IOMOUIBIO PABHOCWIIBHBIX MIEPEXOJOB UM OCYLIECTBIISAS IPOBEPKY
KOpHEH;

MIPUMEHSATH OCHOBHBIE TPUTOHOMETPUYECKUE (hopmyib JUTSL npeoOpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKECHU;

CBOOOJHO OMNEPUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, IMPUMEHSAThH HEOOXO0IUMBbIe
(bopMyITBI IS peIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YpaBHEHUIA;

MOJENUPOBATh pEaAlbHbIE CUTYallMH Ha $3bIKE ajreOpbl, COCTaBISTh BBIPAKECHUS, YPAaBHEHUS,
HEpPaBEHCTBA M0 YCJIOBHMIO 33Jaud, MCCIIEOBATh MOCTPOEHHBIE MOJEIN C HCIOJb30BAHUMEM armmapara
anreopsl.

DOYyHKUUH U TPaPUKU:

CBOOOJHO OMEPHUPOBATh MOHATUAMU: (YHKIHS, CIOCOOBI 3a/laHusl (PYHKIIUU, B3aUMHO OOpaTHbIE
byHKIMH, KOMIO3uIus (QyHKUIMH, rpaduk (YHKIHH, BBIMOJIHATH AIIEMEHTapHbIE MPeoOpa3oBaHUS
rpaduKoB QYHKIHI;

CBOOOJHO OMEPUPOBATH MOHATUSMU: OONACTh OMPEAETCHUS W MHOKECTBO 3HaueHUH (DyHKIHNH,
HyIU QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpPUPOBATH MOHATUSIMU: YETHBIE U HEUETHBIC (PYHKIUU, EPHUOIUUYECKHE (PYHKIIUH,
MPOMEXYTKH MOHOTOHHOCTH (YHKIIMHM, MaKCUMyMbl ¥ MHUHUMYMBI (YHKIUH, HauOoybliee U
HauMeEHbIIIee 3HaUeHUE (PYHKIIUU HA TIPOMEKYTKE;



cBOOOJTHO ONIEpUPOBATh MOHATHAMHU: CTENEHHAs! (PYHKIMS C HATYPAJIIbHBIM M IIEIIBIM ITOKa3aTeleM,
rpaduK CTENIEHHON (PYHKIIMM C HATypaJIbHBIM U LIEJBIM MOKa3aTesieM, rpaduK KOpHS N-Oi CTENEeHH Kak
(byHKIMU 00paTHON CTETIEHH C HATypalbHBIM MOKa3aTeseM;

OTIEPHPOBATH TOHATHIMMU: JHUHEHHAs, KBagpaTHUHas U APOOHO-THMHEWHAs (YHKIMH, BBINOJHATH
AIIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOSHHUE UX TPa(UKOB;

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: TIOKa3aTeNbHAs U JorapupmMuueckas (yHKIHH, UX CBOKWCTBA
U TpaduKH, UCTIOIB30BATh X IPa(UKH ISl PEIICHUS YpaBHEHHIA;

CBOOOJTHO  OMEpHUPOBaTH TMOHATUSAMH: TPUTOHOMETPUYECKas OKPYKHOCTb, OIpelelIeHUEe
TPUTOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

UCI0JIb30BaTh rpa@uKu (PyHKIUI Ui MCCIEA0BAHUS MPOLIECCOB U 3aBUCUMOCTEN NPHU PELICHUU
3a/1a4 U3 APYrux y4yeOHbIX MPEIMETOB U peajbHON JKU3HH, BbIpaxaTb (OpMyJaMu 3aBUCUMOCTU MEXITY
BEJTMYMHAMU;

Havyana maTeMaTH4eCcKoOro aHajmu3a:

CBOOOJHO OINEpUPOBAaTh MOHATHUAMU: apuUPMETHYecKass M TIeOMETpUYecKas IpPOrpeccus,
OecKOHEYHO YyObIBarollass reoMeTpuyeckass IporpeccHsi, JUHEHHBIH U 3KCHOHEHUHUAIbHBIA PpOCT,
(bopMyIia CI0KHBIX MPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

HCIO0JIb30BaTh MTPOIPECCUU JIJISl PELISHUs] pealbHbIX 3a]1au MPUKIAIHOTO XapaKTepa;

CBOOOHO OTIepUpOBAThH MOHSTHSIMU: MOCJIEZI0BATEIBHOCTD, CrocoObI 3a/laHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPAHMYEHHBbIE TOCIEI0BATEIbHOCTH, MOHUMATh OCHOBBI
3apO’KJICHUS] MaTEMAaTUYECKOTO aHajIn3a Kak aHanu3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: HENPEPbIBHbIE (DYHKIIMHU, TOUKH pa3pbiBa rpaduka QpyHKINH,
ACUMIITOTHI rpaduka PyHKIINH;

CBOOOJIHO OMNEpUpOBaTh NOHATHEM: (QYHKIUs, HEMpepbIBHAas Ha OTpE3Ke, IPUMEHSTh CBOMCTBA
HeNpepbIBHBIX QYHKIMH JJIs pelIeHus 3a/ay;

CBOOOJTHO OMEpUpOBaTh MOHATHUAMHU: IIEpBas U BTOpas MPOMU3BOJHBIE (YHKIMH, KacaTelbHas K
rpaduky GyHKINH,

BBIUUCIIATH IPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOIO U KOMIO3ULIUU IBYX (YHKLUH, 3HATh
IIPOU3BO/IHBIE AIIEMEHTAPHBIX (QYHKIUH;

UCIOJb30BATh T€OMETPUUYECKUN U PU3UUECKUI CMBICI POU3BOJHOM Il peLeHHs 3a1au.

MHokecTBa M JTOTHKA:

cBOOOJIHO ONEPUPOBATH MOHATHIMU: MHOXKECTBO, ONIEpPALU HaJl MHOYKECTBAMM;

UCIOJb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH ammapaT [yl ONMCAaHHUs peajbHbIX IPOLIECCOB U
SBJICHUH, IPU PELICHUY 3a/1a4 U3 JPYruX y4eOHbIX PEIMETOB;

CBOOOJIHO ONEpHPOBaTh MOHATUSMH: ONpEIEICHHE, TEOpeMa, YpaBHEHHE-CIIEICTBUE, CBOMCTBO
MaTeMaTH4YeCKOT0 00BbEKTa, JOKAa3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHUS U HEPABEHCTBA.

K xoH1y o6yuenus B11 kiaacce oOydaroniuiics MoydyuT CleAyrOIINe IPeIMETHbIE pe3yIbTaThl 0
OTJENbHBIM TeMaM paboueil mporpammbl yuyeOHOro kypca «Anrebpa M Hayajla MaTeMaTHUYeCKOTro
aHaIN3a»:

Yuciia 1 BBIYUCICHHUSA:

CBOOOJIHO ONEpHpOBATh MOHATHSIMM: HATypalbHOE U IEJI0O€ YHMCIO, MHOKECTBA HATypallbHBIX U
LIEJIBIX YUCEJI, UCIIOJIb30BATh NMPU3HaKK aenumocTtH nensix unces, HOJ u HOK HaTypanpHBIX yncen s
pelIeHns 3a1a4, IPUMEHTh anroput™ EBkinna;

CBOOOJIHO OIEpHUPOBaTH IMOHATHEM OCTAaTKa IO MOJYJI0, 3alUChIBATh HATypajibHbIE YHUCIA B
Pa3IMYHBIX MO3ULMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YMCIO W MHOYKECTBO KOMIUIEKCHBIX YHCET,
NPEJCTAaBIATh KOMIUJIEKCHBIE YHWCJIa B aireOpanyeckod M TPUTOHOMETpHUUYECKOH (hopMme, BBINOJIHATH
apupMeTHyecKe onepaly ¢ HUIMU M H300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH.

YpaBHeHHUS U HEPABEHCTBA:



CcBOOOJTHO OMEpPHPOBATH MOHATUSMHU: HMPpPALUOHAIBHBIC, TOKA3aTeNbHbIE M JOTapUPMHUECKHUE
HEPAaBEHCTBA, HAXOUTh X PEUICHHSI C IOMOIIbIO PABHOCUIIBHBIX IEPEXOOB;

OCYILECTBIIATh OTOOP KOPHEN IIPU PEILIEHUU TPUTOHOMETPUUYECKOTO YPABHEHUS;

cBOOOJTHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATh HEOOXOIMMbIE
(hOpMyIIBI ISl pEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUIECKIX HEPABEHCTB;

CBOOOJTHO OTEpUPOBATH MOHATHUSMHU: CHCTEMA W COBOKYIIHOCTh YpPAaBHEHHH M HEPaBEHCTB,
PaBHOCUJIbHBIE CHUCTEMbl W CHCTEMBI-CIIEJCTBUS,, HAaXOJUTh PEILIEHUS CUCTEMbl U COBOKYIHOCTEHN
paIMoOHAIBHBIX, UPPANUOHABHBIX, TIOKA3aTSIILHBIX U JIOTAPHU(PMUICCKIX YPAaBHECHUH 1 HEPABCHCTB;

pemaTh ~ palMOHAJbHBIC,  HMPpPAlMOHAIbHBIC,  [OKa3aTeJbHbIE,  JorapupMuieckue U
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COJEPKAIINE MOLYJIU U TTapaMeTphbl;

MPUMEHATHh TpadUuuecKrue METOJbI JJIsi pPEelIeHUS YpaBHEHH W HEPaBEHCTB, a TaKXKe 3aJad ¢
napaMeTpamu;

MOJIENTUPOBATh pEallbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA U UX CUCTEMBI IO YCIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIETH C UCIOIb30BaHUEM
anmnapara ajreOpbl, UHTEPIIPETUPOBATh MTOJYYEHHBIN pe3ynbTarT.

DyHKIUHN U TPa@UKH:

CTPOUTH TpaUKU KOMMO3UIUU (DYHKIIHI C MOMOIIBIO 3JIEMEHTAPHOTO HCCIICIOBAHUS M CBOWCTB
KOMTIIO3HUITUH ABYX (YHKIINIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB Ha KOOPAMHATHOM MIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH OHATHUAMU: TPAPUKHA TPUTOHOMETPUIECCKUX (PYHKITHIA;

MPUMEHSTh PYHKUINHU U1 MOJAETUPOBAHUS U UCCIIEI0BAHUS PEAIbHBIX IIPOIIECCOB.

Hauyana maTeMaTH4ecKoro aHajam3a:

MCI0JIb30BATh MTPOU3BOIHYIO Ul UCCIeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIee U HaUMEHbIlIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIO0JIb30BATh MTPOU3BOIHYIO JUIS HAaX0XKICHHUSI HAUTYUIIETO PEIICHUs B IPUKIAIHBIX, B TOM YHCIIE
COLIMANIbHO-9KOHOMMYECKUX, 3aJadax, Uil ONpeAeeHHs] CKOPOCTH M YCKOPEHHMs IMpoliecca, 3alaHHOrO
dhopmyroit unu rpaduKkoM;

CBOOOJHO ONEPUPOBATH MOHATUSMU: IEPBOOOpa3HasA, OIpeneiaEHHbII WHTErpal, HaxOoIUuTh
nepBooOpa3HbIe dNIEMEHTApHBIX GYHKIMM U BBIYUCIATH HHTErpal o gopmyne Hetorona-JleitOnuna;

HAXOJUTh IUIOIAAN IJIOCKUX GUTYp U 0OBEMBI Tl ¢ TOMOIIBIO HHTETPaa;

UMETh TMPEACTaBICHHE O MaTeMAaTUYECKOM MOJICIMPOBAHUM Ha IPHUMEpPEe COCTaBICHUS
muddepeHInanbHbIX YpaBHEHUH;

pelmarth MpUKIaJHbIe 3aJadd, B TOM 4YHCIIE COLMAIBHO-3KOHOMHYECKOTO M (PU3NYECKOTO
XapakrTepa, CpeICTBaMi MaTeMaTHYEeCKOTO aHalln3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
MHOK€eCTBO ACHCTBUTEIBHBIX YHCEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 | 0 bubnuotexa [JOK
HepaBeHCTBa. CHUCTEMBbI IMHEHHBIX https://educont.ru/
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 1 1 0 bubnuoreka [JOK
IEIBIM NOKa3aTEIIEM https://educont.ru/
3 ApubdMeTHnuecKnii KOpeHb N-0i CTETICHHU. 15 | 0 bubnuoreka [JOK
HppanunonanbHbie ypaBHEHUS https://educont.ru/
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 | 0 bubnuoreka [JOK
YpaBHEHUS https://educont.ru/
5 Jlorapudmuueckas GyHKITUSA. 13 | 0 bubnuoreka [IOK
Jlorapudmuueckre ypaBHEHUS https://educont.ru/
6 TpuroHoMeTpru4YeCKHe BEIPAKEHUS U ” 1 0 bubnuoreka [IOK
YpaBHEHUS https://educont.ru/
7 [TocnenoBarebHOCTH U TPOTPECCUH 10 1 0 bubmmorexa [OK
https://educont.ru/
8 HenpepriBabie ¢pyukiuu. [IpousBoanas 20 1 0 bubmmorexa [OK
https://educont.ru/
9 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3aIUs 5 0 bu6mmoreka [JOK
3HAHUH https://educont.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO 2 | 0 bubnuotexa [JOK
MIPOU3BOTHOM https://educont.ru/
2 [lepBooOpa3Has 1 UHTErpa 12 1 0 Bubnmorexa [IOK
https://educont.ru/
3 I'pacduku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1 0 bubnuoreka [JOK
TpuroHomeTpuueckrie HEpaBeHCTBA https://educont.ru/
4 HppaumnonanbHble, TOKa3aTeIbHbBIE U 24 1 0 bubnuoreka [JOK
norapuMudecKkue HepaBeHCTBA https://educont.ru/
5 KommnekcHsie uncna 10 1 0 Bubnmorexa [IOK
https://educont.ru/
6 HarypanbHble u 1enbie uncna 10 1 0 bubmorexa OK
https://educont.ru/
Cucremsl pauMOHAIBHBIX, UPPALUOHAIBHBIX
patt ppat bu6moreka [IOK
7 MOKa3aTeIbHBIX U JIOrapU(PMUUIECKUX 12 1 0
. https://educont.ru/
YpaBHEHUU
8 3aiayu ¢ mapameTpamu 16 1 0 bubmorexa HOK
https://educont.ru/
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 16 0 bu6mmoreka [JOK
3HAHUH https://educont.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoJsinyecTBo yacoB
Ne Tema vooKa " n Mara DJIeKTpOoHHbIe HU(POBHIE
n/n yp Beero | \CHTPOIBHBIC | LIPAKTHICCKUC | \avyepys | 06pasoBaTesbHbIE pecypebl
pabdoThI padoThI
1 MHo3x€ecTBO, Onepaluy Hajl MHOKECTBAMHU U UX | 0 bubnuorexa [JOK
CBOICTBA https://educont.ru/
0 bu6mmorexa [IOK
2 narpamMmel Ditepa-Benna 1
iy p https://educont.ru/
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1 0 bubnuorexa [JOK
armrapara JUis pelleHus 3a1a4 https://educont.ru/
Parmmonansaeie unciaa. OOBIKHOBEHHBIC U 0 bu6moreka [IOK
4 JECATUYIHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIS 1 https://educont.ru/
TIEPUOANYECKHIE TPOOH
Panmonansueie yncina. OOBIKHOBEHHBIE U 0 bu6mmoreka [IOK
5 JECATUYIHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1 https://educont.ru/
TIEPUOANYECKHIE TPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB ISl PEIICHUS 1 0 bubmuorexa [JOK
MPUKIAIHBIX 3a1a4 https://educont.ru/
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS PEIICHUS 1 0 bubnuoreka [JOK
MPUKIAIHBIX 3a1a4 https://educont.ru/
3 JleiicTBUTEIbHBIC YKclia. PalimoHanbHbIC U 1 0 bu6mmoreka [JOK
UPPALUOHAIBHBIE YHCIIA https://educont.ru/
n(pMeTHYecKre onepamuu ¢ JeMCTBUTEIbHBIMU nonMoTeKa
9 Ap P 1 0 bub OK
quCIIaMU https://educont.ru/
. . 0
10 Moaynb AeCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA 1 Eubmiorexa TOK
https://educont.ru/
[TpuGnnxkEHHBIE BEIYMCIIEHUS, TPaBUIIa 0 bu6nuoreka [IOK
11 OKpPYIVICHM, IPUKUKA U OLIEHKA pe3yJbTaTra 1 https://educont.ru/
BBIYMCIICHUH
12 OCHOBHBIE METOIbI PEIICHUS IENbIX U IPOOHO- 1 0 bubnunoreka [JOK

palliOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

https://educont.ru/




13 OCHOBHBIE METOIbI PEIICHUS IEIBIX U IPOOHO- bubnuorexa [JOK
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB https://educont.ru/
14 OcCHOBHBIE METO/IbI PEIICHUS LETBIX U APOOHO- bubnuoreka [JOK
palOHAIbHBIX YPABHEHHUI Y HEPABEHCTB https://educont.ru/
MHorousieHsl OT 0/1HOH nnepeMeHHOu. JleneHue bubnuorexa [JOK
15 MHOI'O4YJIEHA HA MHOTOYIEH ¢ OCTaTKoM. Teopema https://educont.ru/
bezy
16 MHoTrouJIeHBI ¢ IETBIMA KOYPPUITIEHTAMH. bubnuoreka [JOK
Teopema Buera https://educont.ru/
. . bubmmoreka [IOK
17 Pemrenne cucrem IMHENHBIX ypaBHEHUN
https://educont.ru/
. . bubmuotexa [JOK
18 Pemrenne cucrem NTMHENHBIX ypaBHEHUN
https://educont.ru/
Marpuiia cucTeMbl JIMHEWUHBIX YPABHEHHI. bubmuorexa [JOK
19 Onpenenurens MaTpuLbl 2X2, ero https://educont.ru/
F€OMETPUYECKHUI CMBICT U CBOMCTBA; BEIYMCIICHHUE
€ro 3Ha4eHUs
Onpenenurens MaTpUIBl 2X2, €10 bu6mmoreka [IOK
20 F€OMETPUYECKUI CMBICI U CBOMCTBA; BRIYMCICHUE https://educont.ru/
€ro 3Ha4eHUs
71 [Ipumenenue onpenenuTess A peueHus bubnuoreka [JOK
CHUCTEMBbI JIMHEHHBIX YpaBHCHUHN https://educont.ru/
2 Pemenue npukinaaHpix 3a/1a4 ¢ MOMOIIBIO bu6mmoreka [JOK
CUCTEMBI JINHEWHBIX YPABHEHUN https://educont.ru/
23 Penrenne npukinagHbixX 337124 ¢ MOMOIIBIO bu6mmoreka [JOK
CUCTEMBI JINHEWHBIX YPABHEHUN https://educont.ru/
o4 KonTponsnas pabora: "PannonanbHble ypaBHEHUS bubnnoreka [JOK
u HepaBeHCTBA. CUCTEMBI TMHEHHBIX ypaBHEHUN" https://educont.ru/
25 OyHKIMS, CrIocoOb! 3amanus GyHKIuU. B3aumuo bubnunoreka [JOK
oOparHble pyHKIMN. KoMnosunus ¢pyHkuuit https://educont.ru/
26 I'paduk pyHKIIMU. DIEeMeHTapHBIC bubnuoreka [JOK
npeobpa3oBaHus rpaguKoB GyHKIUN https://educont.ru/
27 OO6nacTh onpeaeneHus] © MHOYKECTBO 3HAYCHHN bubnmoreka [JOK




¢bynkuuu. Hymu ¢pynkiun. [IpomexyTku 3HaK
MIOCTOSIHCTBA

https://educont.ru/

73 Uérnpie u Heu€THBIE QPyHKIMU. [leproauaeckue bubnuoreka [JOK

KiuH. [TpoMexyTKrn MOHOTOHHOCTH KIIUH https://educont.ru/
yH p yr yH

MakcuMyMBbl 1 MUHUMYMBI ()yHKIIWH. bubnuorexa [JOK

29 Hauboubiee u HanmeHblee 3HaYCHUE (HYHKIIUU https://educont.ru/
Ha IPOMEXKYTKE

30 Jluneiinasi, kBagpaTudHas U JpOOHO-JTMHEWHAS bubnuoreka [JOK
GyHKIMH https://educont.ru/

31 DneMeHTapHOE UCCIIEIOBAHNE U TTOCTPOCHUE bubnuorexa [JOK
rpadukoB 3TUX QyHKIUN https://educont.ru/

3 DneMeHTapHOE MCCIIeIOBAaHNE U TTOCTPOEHNE bubmuorexa [JOK
rpadukoB 3TUX QyHKIUI https://educont.ru/

33 Crenensb ¢ nenbIM nmokasarenemM. buaom Herorona Bubmaorexa IIOK
https://educont.ru/

34 Crenens ¢ nensM nokasareneM. buaom Herotona l?t?piH/I;I:clTefoiH*O/K
. u TU

35 CrenenHas GyHKIUS ¢ HATYPATbHBIM U 1ETBIM bubmuorexa [JOK
nokasaresneM. E€ cBoiicTBa u rpaduk https://educont.ru/

6 Kontponbhas padota: "Crenennas pynkuus. EE bubnuoreka [JOK
3 cBOMcTBA U rpaduk"” https://educont.ru/

37 ApubMeTHnuecKnii KOPeHb HATYPAIbHOM CTETICHH bubmuoreka [JOK
U €ro CBOWCTBA https://educont.ru/

38 ApudmeTrueckuil KOpeHb HATYPAIbHON CTENICHH bubnnoreka [JOK
U €ro CBOMCTBA https://educont.ru/

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH, bubnnoreka [JOK
COJIEPKAIIUX CTENEHU U KOPHU https://educont.ru/

40 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUI, bubnuoreka [IOK
COJIEPIKAIIUX CTEIIEHW U KOPHU https://educont.ru/

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHHI, bubnuoreka [IOK
COJICPIKAIMX CTCIIEHU U KOPHHU https://educont.ru/

42 WppanmonaibHeie ypaBHeHUs. OCHOBHBIE METObI bubnuorexa [IOK

peleHus! UpPaMOHAIBHBIX YpaBHEHHH

https://educont.ru/




43 Uppaumnonansusie ypaBHeHHs1. OCHOBHBIE METO/IbI bubnuorexa [JOK
pEeLICHHS] UPPAMOHAJIBHBIX YPABHEHUI https://educont.ru/
44 Uppanmonansusie ypaBHeHHsl. OCHOBHBIE METO/IbI bubnuoreka [JOK
pELICHNS] UPPAUMOHAIbHBIX YPABHEHUI https://educont.ru/
45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN bubnuorexa [JOK
MPPAlMOHAIBHBIX YPABHEHHI https://educont.ru/
46 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN bubnuorexa [JOK
HMPPALMOHAIBHBIX YPAaBHEHUM https://educont.ru/
47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN bubnuorexa [JOK
HMPPAMOHAIBHBIX YPABHEHHI https://educont.ru/
48 PaBHOCHIIBHBIE TIEPEXO/IBI B PELIEHUN bubnuoreka [JOK
WPPAMOHAIBHBIX YPABHEHHI https://educont.ru/
CaoiicTBa u rpadUK KOPHS N-0¥ CTETIEHU KaK bubmuotexa [JOK
49 GyHKIMY 00paTHOM CTETEHU C HATypaJlbHbIM https://educont.ru/
MOKa3aTeIeM
CaoiicTBa u TpadUK KOPHS N-0¥ CTETICHU KaK bubmuorexa [JOK
50 (GbyHKIIMM 0OpaTHOU CTETICHU C HATypaIbHBIM https://educont.ru/
IMOKa3aTeJIeM
51 KonTponsnas pabora: "CBoiicTBa 1 rpaduk KOpHS bubnuoreka [IOK
n-oii crenenu. MppanuoHaabHble ypaBHEHHS" https://educont.ru/
52 CreneHb ¢ pallMoOHaIbHBIM MTOKa3aTesieM U €& bubnuoreka [JOK
CBOWCTBA https://educont.ru/
53 CreneHb ¢ pallMoOHaIbHBIM MTOKa3aTesieM U €& bubmuoreka [JOK
CBOICTBA https://educont.ru/
54 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U €€ bubnunoreka [JOK
CBOMCTBA https://educont.ru/
. o bubmuoreka [JOK
55 [TokazaTenbHas KLU, €€ CBOMCTBA U Ipaduk
DR, pag https://educont.ru/
56 Hcnonb3oBanue rpaduka QyHKIUU A pelIeHUs bubnunoreka [JOK
aBHECHUU https://educont.ru/
yp
57 Hcnonb3oBanue rpaduka QyHKIUU A pelIeHUs bubnunoreka [JOK
YpaBHEHUH https://educont.ru/
OKa3aTelibHble ypaBHEHHsI. OCHOBHBIE METO/IbI nonroTeka
58 I1 yp 0] bub OK




penieHus oKa3aTelbHbIX YPaBHEHUM

https://educont.ru/

59 ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI bubnuorexka [JOK
penieHus MOKa3aTeNbHbIX YPaBHEHUN https://educont.ru/

60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI bubnuorexa [JOK
penieHus MoKa3aTeNIbHbIX YPaBHEHUN https://educont.ru/

61 KonTtponsHas padora: "[lokazarenbHas QyHKITHSL. bubmoreka [IOK
Iloka3zarenbHble ypaBHEHUs" https://educont.ru/

. bubmmoreka [IOK

62 Jlorapudm uuncna. Coiicta jorapupma

2 pHp https://educont.ru/

. bubmmoreka [IOK

63 Jlorapudm uuncna. Colicta orapugpma

2 pHp https://educont.ru/

. bu6moreka [IOK
64 Jlorapudm uncna. CoiictBa morapudma https-//educont.ru/

65 JlecsiTuuHBIE U HATYpaJIbHbIE JOTAPUPMBI bubmrorexa [TOK
yp P https://educont.ru/

66 JlecsaTHYHBIC W HATYypaTbHBIE JIOTAPU(MBI bubmorexa LOK
yp P https://educont.ru/

67 [IpeoOpazoBaHue BBIpKEHUN, COACPKAITIX bubmuorexa [JOK
sorapudmpl https://educont.ru/

63 [IpeobOpazoBaHue BBIpKEHUH, COIEPIKAIIIX bubnuoreka [JOK
sorapudmpl https://educont.ru/

69 [IpeobOpazoBaHue BhIpaKEHUH, COIECPIKAIIIX bubnuoreka [JOK
Joraprudmpl https://educont.ru/

70 Jlorapudmuueckas pyHkius, e€ cBocTBa U bubnunoreka [JOK
rpaduk https://educont.ru/

71 Jlorapudmuueckas pyHkius, e€ cBocTBa U bubnnoreka [JOK
rpaduk https://educont.ru/

7 Hcnonb3oBanue rpaduka GyHKIUN 1S peLICHUs bu6nuoreka [IOK
YPaBHEHUNU https://educont.ru/

73 Hcnonb3oBanue rpaduka GyHKIUN IS pELICHUs bubnuoreka [IOK
YPaBHEHUNU https://educont.ru/

74 Jlorapupmuueckue ypaBHeHusi. OCHOBHBIE bubnuorexa [IOK

METO/Ibl PEIICHHUs JIOTapu(PMUUECKUX YpaBHEHUN

https://educont.ru/




75 Jlorapudmudeckue ypaBHeHuss. OCHOBHBIE bubnuorexa [JOK
METOJIbl PEIICHHUs JIOTapU(MUIECKUX YPaBHEHUN https://educont.ru/
76 Jlorapudmudeckue ypaBHeHuss. OCHOBHBIE bubnuoreka [JOK
METO/IbI pEIICHHUS JTJOTapu(PMHUUECKUX YpPaBHCHUN https://educont.ru/
77 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN bubnuorexa [JOK
JOTapu(PMUIECCKIX YpaBHEHUI https://educont.ru/
78 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN bubnuorexa [JOK
Jorapu(PMUIECKUX YpaBHEHUN https://educont.ru/
79 KonTponsnas padora: "Jlorapudmuueckas bubnuorexa [JOK
¢dbyskmms. Jlorapupmudeckne ypaBHeHUs" https://educont.ru/
20 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIIOBOTO bubnuoreka [JOK
aprymMeHra https://educont.ru/
31 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YHCIIOBOTO bubmuotexa [JOK
aprymeHTa https://educont.ru/
22 ApPKCUHYC, apKKOCUHYC U apKTaHT'€HC YUCIIOBOTO bubmuotexa [JOK
aprymeHra https://educont.ru/
33 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIOBOTO bubnuoreka [IOK
aprymeHTa https://educont.ru/
TpuroHomeTpudeckasi OKpy>KHOCTb, OTIPEICIICHUE bubmuorexa [JOK
84 TPUTOHOMETPUYCCKUX (PYHKIIUN YUCIIOBOTO https://educont.ru/
aprymeHTa
TpuroHomeTpudeckasi OKpy>KHOCTb, OTIPE/ICIICHUE bubnuoreka [JOK
85 TPUTOHOMETPUYCCKUX (PYHKIIUN YUCIIOBOTO https://educont.ru/
aprymeHTa
86 OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYJIBI Eubmiorexa TOK
p P PMY https://educont.ru/
87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI bubmnorexa [IOK
p p PMY. https://educont.ru/
88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI bubmiorexa [IOK
P p PMY. https://educont.ru/
89 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI bubmiorexa [IOK
P p PMY. https://educont.ru/
90 [IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX bubnmnoreka [JOK




BBIPAXKCHUI https://educont.ru/
[IpeoOpazoBaHKe TPUTOHOMETPHUECKUX bubmmoreka [JOK
91 peoop P p
BBIPAXKECHUI https://educont.ru/
[IpeoOpa3oBaHre TPUTOHOMETPHIECKUX bubnuorexa [JOK
92 peoop p p
BBIPAXKCHUIN https://educont.ru/
[IpeoOpa3oBaHKe TPUTOHOMETPHUCCKUX bubnuorexa [JOK
93 peoop P P
BBIPAXKCHUI https://educont.ru/
N bubnuorex K
94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN omaotexa O
https://educont.ru/
. bubnuoreka [JOK
95 Pemenune TpUroHoMeTprUYECKUX YpaBHEHHUM 1
https://educont.ru/
. bubmuorexa [JOK
96 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI .
https://educont.ru/
N bubnuorex K
97 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN Omaotexa O
https://educont.ru/
. bubnuoreka [IOK
98 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN .
https://educont.ru/
99 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI bubmorexa HOK
p P yp https://educont.ru/
N bubnuoreka [JOK
100 Pemenne TpuroHoMeTpUYECKUX YypaBHEHUM .
https://educont.ru/
101 KontponbHas padota: "TpuroHomerpudeckue bubmuoreka [JOK
BBIPOKECHUS U TPUTOHOMETPUYECKHUE YpaBHEHUSA" https://educont.ru/
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS bubnnoreka [JOK
102 MOCIIEI0OBaTEILHOCTEN. MeTo I MaTeMaTHIECKOM https://educont.ru/
WHJYKIUU
MOHOTOHHBIE U OTPAHUYEHHBIE bubnunoreka [JOK
103 rnociyieoBaresibHOCTH. McTopus aHanusa https://educont.ru/
OECKOHEYHO MaJIbIX
bu6mmoreka [JOK
104 Apupmernueckas mporpeccus
P (b porp https://educont.ru/
bub6mmoreka [{OK
105 I'eomeTrpuueckas mporpeccust omuotexa O

https://educont.ru/




BeckoHeuHo yObIBaromiasi reoMeTpudecKas

bubnuoreka [IOK

106 Mporpeccust https://educont.ru/

107 Cymma OecKOHEYHO yOBIBAOIIEH T€OMETPHICCKOM bubnuoreka [JOK
IIPOTrpeCcCcUu https://educont.ru/

108 JIuneitHbIi U 3KCIOHEHIANIbHBIN pocT. HYucno e. bubnuorexa [JOK
DopmyJia CI0KHBIX IPOLIEHTOB https://educont.ru/

109 JIuneitHbIi U 3KCIOHEHIANIbHBIN pocT. HYucno e. bubnuorexa [JOK
dopmyJia CIOXKHBIX TPOLIEHTOB https://educont.ru/

110 Hcnonp30BaHne Nporpeccuy Uisl peleHus bubnuorexa [JOK
pEAIBHBIX 3a7a4 IIPUKIAJHOIO XapaKrepa https://educont.ru/

11 KonTponsnas pabora: "[locnenoBarenbHOCTH U bubnuorexa [JOK
nporpeccun’ https://educont.ru/

. bu6moreka [IOK
112 HenpepriBHbIE (YHKIINHN U UX CBOMCTBA https://educont.ru/

. bu6moreka [IOK
113 Touka pa3ppiBa. ACHMITOTHI TpadUKOB QYHKITUIH https://educont.ru/

114 CpoiicTBa (yHKITMH HEMIPEPHIBHBIX HA OTPE3KE Bubmiorexa IIOK
i pep P https://educont.ru/

115 CpoiicTBa (yHKITMH HEMIPEPHIBHBIX HA OTPE3KE bubmorexa HOK
YHEI pep P https://educont.ru/

116 Meroa MHTEpBaJIOB ISl pELICHUSI HEPABEHCTB bubmnorexa [IOK
A P AR P https://educont.ru/

117 MeToa MHTEPBAIIOB IS PEIICHHUS HEPABCHCTB Eubmaorexa TOK
p p p https://educont.ru/

118 Metoa UHTEpBaJIOB ISl pELICHUSI HEPABEHCTB bubmorexa LIOK
a p UL p p https://educont.ru/

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX (HYHKITHI bubnunoreka [JOK
JUIS PELICHUS 3a1a4 https://educont.ru/

120 [IpuMeHeHne CBOWMCTB HENIPEPBIBHBIX (YHKIIUI bu6nuoreka [IOK
JUISL peNIeHNs 3a0a4 https://educont.ru/

bu6mmoreka [JOK
121 [lepBas u BTOpas Mpou3BOAHbIE HYHKLIUU https://educont.ru/

122 Onpenenenue, reOMETPUUECKUIN CMBICT bubnmoreka [JOK




MPOU3BOJHOMN

https://educont.ru/

N N bubnuorexa [JOK
123 Omnpenenenue, GU3NIECKUI CMBICT IIPOU3BOIHOM 1 hitps://educont.ru/
. bubmmoreka [{OK
124 VYpaBHeHUE KacaTelbHOW K TpaduKy (HyHKIHA 1 hitps://educont.ru/
. bubmmoreka [{OK
125 VYpaBHeHHE KacaTeNbHOU K TpaduKy QyHKIUN 1 hitps://educont.ru/
. bubmmoreka [{OK
126 [Ipou3BoiHbIE 371€MEHTAPHBIX PYHKLINN 1 hitps://educont.ru/
. bubmmoreka [IOK
127 [Ipou3BoiHbIE 371€MEHTAPHBIX PYHKLINN 1 hitps-//educont.ru/
[IpounsBoHast CyMMBbl, IPOU3BEIECHHUS, YACTHOTO U bubnuoreka [IOK
128 9 1
KOMITO3UIIMU QYHKIUN https://educont.ru/
129 [IpounsBoHast CyMMBI, IPOU3BEACHMS, YACTHOTO U 1 bubnuoreka [IOK
KOMITO3UIIMH (DYHKUIUN https://educont.ru/
[IpousBogHAs CyMMBbI, MPOU3BEICHUS, HACTHOTO U bubmuorexa [JOK
130 > 1 .
KOMIIO3UITUU (DYHKITUT https://educont.ru/
. " bu6mmoreka [IOK
131 Kontponsnas padota: "[IponsBoanas 1 1 https://educont.ru/
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6mmoreka [JOK
132 S " 1 :
3HaHUi: "YpaBHEHUSs https://educont.ru/
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6mmoreka [JOK
133 S " 1
3HaHuil: "OyHKIMK https://educont.ru/
134 Hroropas koHTpoJIbHAs paboTa 1 1 Eubmiorexa TOK
https://educont.ru/
135 Hroropas koHTpoJIbHAs paboTa 1 1 Eubmiorexa TOK
https://educont.ru/
) bu6mmoreka [JOK
136 IToBTOpeHue: pemenue 3anau B popmare EI'D 1 https://educont.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Mara uupposbie
Nen/m | Tema ypoka Konrpoasubie | IlpakTuuyeckue
Bcero u3ydenusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
- . 0 bubnuotexa POIII
MMEHEHHE TIPOU3BOIHOMN K MCCIIEAOBAHUIO
1 p N P 1 https://resh.edu.ru/
(yHKIIMN HA MOHOTOHHOCTD U OKCTPEMYMBI
) [IpumeHeHne Mponu3BOIHOM K HCCIIEI0BAaHUIO 1 0 bubnuorexa POIII
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI https://resh.edu.ru/
3 [IpuMeHeHne mMpon3BOIHOMN K NCCIEA0BAHUIO 1 0 bubnuoreka POIII
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI https://resh.edu.ru/
4 [IpumeneHne Tporu3BOIHOM K UCCIIEI0BAHUIO | 0 Bbubanorexa POIII
(yHKIIMN HA MOHOTOHHOCTD U OKCTPEMYMBI https://resh.edu.ru/
5 [IpumeneHne Tporu3BOIHOM K UCCIIEI0BAHUIO | 0 bubmuorexa POLI
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI https://resh.edu.ru/
6 [IpumeneHnne nporu3BOIHOM K UCCIIEA0BAHUIO 1 0 bubanorexa POIII
(yHKIIMN HA MOHOTOHHOCTD U KCTPEMYMBI https://resh.edu.ru/
Haxoxaenne HaubobIIero 1 HAMMEHBILIETO 0
7 3HaYEHUS HEMPEPHIBHON PYHKIINU Ha 1 Bubnnorexa POLI
oTpeske https://resh.edu.ru/
Haxoxnenue HauOOJIBLUIEr0 U HAMMEHBIIIETO 0 bubmuorexa POIII
8 3HA4YeHHUs1 HeNPEPhIBHON (PYHKIIMM Ha 1 https://resh.edu.ru/
OTpEe3Ke
HaxoxaeHne HauboIbIIero 1 HAMMEHBILIETO 0
9 N bubmuoreka [JOK
3HAYEHUS HEMPEPHIBHON PYHKIIUU Ha 1
https://educont.ru/
OTpEe3Ke




Haxoxc):[eHHe HaKOOJIBIIEr0 ¥ HAUMEHBIIIETO

10 3HA4YEHUs1 HEPEPHIBHON (PYHKIMH Ha bubamorexa HOK
https://educont.ru/
OTpEe3Ke
Haxoxnenne HanOoIbIIIETO 1 HAMMEHBIIIETO bubmmoreka [{OK
11 3HA4YCeHUsI HETPEPHIBHON (PYHKIMH Ha https://educont.ru/
OTpEe3Ke
Haxoxnenne HanOoIbIIET0 1 HAMMEHBIIIETO bubmmoreka [{OK
12 3HAYEHUS HENPEPbIBHON (PYHKIIUU Ha https://educont.ru/
OTpEe3Ke
[IpumeneHne nporu3BOTHOM JUIsl HAXOXKICHUS bubmmoreka [{OK
13 HAUIY4IIEro PEMIEHNUA B IPUKIATHBIX https://educont.ru/
3aauax
[TpumeneHne Tporu3BOTHOM JUIsl HAXOXKICHUS bu6moreka [IOK
14 HAWIYYIIEro PEUICHHS B IPUKIAIHBIX https://educont.ru/
3a1ayax
[IpumeneHnne npou3BOTHOM ISt bu6moreka [IOK
15 OIIpENENIEHUs] CKOPOCTHU U YCKOPEHUS https://educont.ru/
rporecca, 3a1aHHOTO GOpMYIIOi UITN
rpagukomM
[Ipumenenne nporu3BOIHOM JIst
16 OIPEEIICHUS CKOPOCTH U YCKOPEHUS bubnuorexa [JOK
mporecca, 3a1aHHOT0 (GOopMYIIOi UITH https://educont.ru/
rpagukomM
bubnuoreka [JOK
17 Kommnosunus pyHkumii https://educont.ru/
bu6mmoreka [JOK
18 Kommnosunus ¢pyHkimii https://educont.ru/
19 Kommnosuus GyHKImiz bu6morexa IIOK




https://educont.ru/

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha

bu6mmoreka [{OK

20 . :
KOOPJIMHATHOU TUIOCKOCTH https://educont.ru/
"1 ['eomerpudeckre 06pa3bl ypaBHEHHUI Ha bubmmorexa [IOK
KOOPJIMHATHOM TUTOCKOCTH https://educont.ru/
2 Kontponbnas padota: "UccnenoBanue bubnuorexa [IOK
(YHKIIUNA ¢ TOMOTIBIO TPOU3BOAHON" https://educont.ru/
73 [TepBooOpa3Hasi, 0OCHOBHOE CBOHCTBO bu6moreka [IOK
epBOOOpPa3HBIX https://educont.ru/
24 [TepBoOGpa3HEIE HIEMEHTAPHBIX QYHKIIMIA. bubnuoreka [JOK
[TpaBuiia Hax0KJEHUS IEPBOOOPA3HBIX https://educont.ru/
5s TepBooOpasHble SIEMEHTAPHBIX QYHKIIHA. bubmmorexa [IOK
[IpaBuia HaX0KICHHS EPBOOOPA3HBIX https://educont.ru/
26 Hurerpai. ['eoMeTprYECKuii CMBICIT bubnuorexa LIOK
MHTErpaja https://educont.ru/
7 Berurciienue onpenei€éHHOro HHTerpasa mno bubnnorexa [IOK
dopmyne Herotona-JleliOHuIa https://educont.ru/
73 Beraucnenne onpenenéHHOro HHTerpaa mo bubnmoreka [IOK
dopmyne Herotona-JleliOHuIa https://educont.ru/
29 [Ipumenenne unTErpana s HaX0KIACHUS bubanoreka LIOK
Ioaied MIOCKUX QUryp https://educont.ru/
[TpuMeHeHre UHTErpasa I HaXOKACHHSI bubmorexa LIOK
30 https://educont.ru/

00BEMOB T€OMETPUUYECKHX TET




[Tpumeps! pemenuii qudQepeHnnaIbHbIX

bu6mmoreka [{OK

31 .
YpaBHEHUU https://educont.ru/
1 [pumepsl petenuii nuddepeHnnamTbHbIX Bubnuoreka [IOK
YpaBHEHU I https://educont.ru/
MaremMaTnueckoe MOJCIIMPOBAHNUE PEAIbHBIX bubnuorexa [JOK
33 IIPOLIECCOB C NMOMOIIBI0 AU PepeHInaTbHBIX https://educont.ru/
YpaBHEHUU
34 Kontponbnas padota: "[lepBoobpaznas u bubimoreka IIOK
uHTerpan” https://educont.ru/
35 Tpuronomerpuueckue GyHKIIUH, HX bubmnorexa IIOK
CBOMCTBA U rpaduKu https://educont.ru/
36 TpuronomeTpuueckre GYHKIMH, KX bubmnorexa IIOK
CBOWCTBaA M rpaduKH https://educont.ru/
37 TpuronomeTpuueckre GYHKIMH, KX bubmnorexa IIOK
CBOMCTBaA M IrpaduKH https://educont.ru/
18 Tpuronomerpuueckre GyHKIHH, HX bubnnorexa LIOK
CBOWCTBaA M IrpaduKH https://educont.ru/
39 Tpuronomerpudeckuie GpyHKINH, HX bubmoreka [[OK
CBOMCTBaA M rpadUKH https://educont.ru/
O160p KOpHEH TPUTOHOMETPUIECKHUX bubnunoreka [JOK
40 YPAaBHEHUH C IOMOLIBIO https://educont.ru/
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX bubnmnorexa [JOK
41 YPAaBHEHUH C IOMOLIBIO https://educont.ru/

TpHFOHOMCTpH‘-ICCKOﬁ OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECKHUX

bu6mmoreka [{OK

42 YPaBHEHUH € MOMOLIBIO https://educont.ru/
TPUTOHOMETPHUYECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPHUICCKHX bubnuorexa [JOK
43 YPaBHEHUH € MOMOLIBIO https://educont.ru/
TPUTOHOMETPHUYECKON OKPYKHOCTH
bubmmoreka [{OK
44 Pemrenne TpuroHoMeTpU4YECKNX HEPABEHCTB https://educont.ru/
bubmmoreka [{OK
45 Pemrenne TpuroHoMeTpU4YECKNX HEPABEHCTB https://educont.ru/
bu6moreka [IOK
46 Pemrenne TpuroHoMeTpU4YECKNX HEPABEHCTB https://educont.ru/
bu6mmoreka [IOK
47 Pemrenrie TPUrOHOMETPUYECKUX HEPABEHCTB https://educont.ru/
Kontponbras padoTta: "['paduku bubmuorexa [JOK
48 TPUTOHOMETPUYECKUX (PYHKIIMIA. https://educont.ru/
TpuroHomerpuyeckre HepaBeHCTBA"
49 OCHOBHBIE METO/IBI PELIEHHS Bubmorexa [IOK
HOKa3aTeIbHbIX HEPABEHCTB https://educont.ru/
50 OCHOBHBIE METO/IbI PEIICHHS bubmmorexa [IOK
HOKa3aTeIbHBIX HEPABEHCTB https://educont.ru/
51 OCHOBHBIE METO/IbI PEIICHHS bubnuorexa IIOK
MOKAa3aTeNbHBIX HEPABEHCTB https://educont.ru/
5 OCHOBHBIE METO/IbI PEIICHHS bubnuorexa IIOK

MOKa3aTCJIbHbIX HCPABCHCTB

https://educont.ru/




OcHoBHEBIC MCTOAbI PpCIICHUS

bu6mmoreka [{OK

53 :
Jorapu()MIUIECKUX HEPABEHCTB https://educont.ru/
54 OCHOBHBIE METO/IbI PELICHHS bubmoreka [IOK
JA0orapu(pMUUECKUX HEPABEHCTB https://educont.ru/
55 OCHOBHBIE METO/IbI PELICHHS bubmoreka [IOK
JA0orapu(pMUUECKUX HEPABEHCTB https://educont.ru/
56 OCHOBHBIE METO/IbI PEIICHHS bubmoreka [IOK
JAorapu(pMUUECKUX HEPABEHCTB https://educont.ru/
57 OCHOBHBIE METO/IbI PEIICHHS bubmorexa IIOK
HMPpAIMOHAIEHBIX HEPABEHCTB https://educont.ru/
58 OCHOBHbIE METO/IBI PEIICHHS bubnnoreka [IOK
UppalMOHAIbHBIX HEPABEHCTB https://educont.ru/
59 OCHOBHBIE METO/IbI PEIIICHHSI bubmorexa IIOK
UppalMOHAIbHBIX HEPABEHCTB https://educont.ru/
60 OCHOBHBIE METO/IBI PEIICHHS bubanoreka [IOK
UpPPaLMOHAILHBIX HEPABEHCTB https://educont.ru/
61 I'padmyeckre METOIBI PeLICHUS bubmmorexa LIOK
UppaIMOHALHBIX YPaBHCHHUN https://educont.ru/
& I'padmyeckre METOIBI PeLICHUS bu6mmorexa LIOK
HpPPALMOHATIBHBIX YPAaBHEHUN https://educont.ru/
63 I'paduueckre METO bl pelICHHUS bu6mmorexa LIOK
NI0Ka3aTeNIbHBIX yPaBHEHUI https://educont.ru/
64 I'paduueckre METO b PEIICHUS bubnunorexa LIOK




IMMOKa3aTCJIbHbIX HCPABCHCTB

https://educont.ru/

I'padmyeckre MeTOBI pemeHus

bu6mmoreka [{OK

65 .
norapu()MUUECKUX YPaBHEHHI https:/educont.ru/
66 I'paduueckre METOIBI PELICHHUS bubmmoreka [IOK
Jorapu(pMUUECKUX HEPABEHCTB https:/educont.ru/
67 I'paduueckre METOIBI PELIEHHUS bubmmoreka [IOK
JorapupMHUECKUX HEPABEHCTB https://educont.ru/
I'padmyeckue MeTobl pereHus bubnuoreka [JOK
68 MOKa3aTeIbHbIX U JOrapu(PMHUUECKUX https://educont.ru/
YpaBHEHUH
I'padmyeckue MeTob! pereHus bubnuoreka [JOK
69 MOKa3aTeIbHbIX U JOrapuGMUUECKUX https://educont.ru/
YPaBHEHHH
I'paduaeckue MeToabI pEIICHUS bubmuorexa [JOK
70 MOKa3aTeIbHbIX U JOrapuGMUUECKUX https://educont.ru/
HEpPaBEHCTB
I'paduueckue MeToaBI pEIICHUS bubnuoreka [JOK
71 MOKa3aTeIbHbIX U Jorapu(pMUuecKux https://educont.ru/
HEPaBEHCTB
KontponbHas padoTa: "MpparmoHaiibHele, bubnunoreka [JOK
72 MoKasartesbHbIe U JIoTapupMUUecKue https://educont.ru/
HepaBeHcTBA"
KommuiekcHele uncna. AnreGpandeckas u bubnuoreka [IOK
73 TpUTOHOMETpHUecKast pOpPMBI 3ancu https://educont.ru/
KOMIIJIEKCHOTO YHCIIa
24 KommuiekcHbie yncna. Anrebpandeckas u bubnuorexa IIOK

TpUTOHOMETpHUECKast POPMBI 3aUCH

https://educont.ru/




KOMINJICKCHOT'O YHKCJia

Apudmernueckue onepanum ¢

bu6mmoreka [IOK

75 )
KOMILUIEKCHBIMHU YHCIIAMUA https://educont.ru/
76 ApudmeTHuecKre Orepariu ¢ bubnmoreka [JOK
KOMILIEKCHBIMHY YHCIaMU https://educont.ru/
77 N300pakeHne KOMIDIEKCHBIX YMCE Ha bubnuorexa [IOK
KOOPJIMHATHOU TUIOCKOCTH https://educont.ru/
-3 N300paxkeHne KOMIDIEKCHBIX YMCE Ha bubnuorexa [IOK
KOOPIMHATHOU TUIOCKOCTH https://educont.ru/
79 dopmyna Myaspa. Kopuu n-oii crenenu u3 bubnuoreka [IOK
KOMIUIEKCHOT'O YHCIa https://educont.ru/
%0 dopmymna Myaspa. Kopru n-oii crenesn u3 bubnunoreka [{OK
KOMIUIEKCHOTO YHCJIa https://educont.ru/
[IpumeHeHre KOMIJIEKCHBIX YHUCEIT JIIs bu6mmoreka [JOK
81 perieHust GU3NIECKUX U TEOMETPUIECKUX https://educont.ru/
3a1a4
82 KonTposbnas padora: "KomiiekcHble bubmuoreka [JOK
gucia" https://educont.ru/
bubnuoreka [JOK
83 HarypanbHble u nensie yucna https://educont.ru/
bu6mmoreka [JOK
84 HarypaneHble u nensie uncna https://educont.ru/
25 [IpuMeHeHne MPU3HAKOB ACTUMOCTH IIENIbIX bubnuoreka [IOK

YHUCCJI

https://educont.ru/




HpI/IMeHeHI/IC MMPU3HAKOB ACIIMMOCTH LCIIbIX

bu6mmoreka [{OK

86 artcen https://educont.ru/
IIpuMeHeHHe IPU3HAKOB ICIMMOCTH LEIIBIX bubsmorexa LHOK
87 yncen: HOJT u HOK https://educont.ru/
IIpuMeHeHHe IPU3HAKOB ICIMMOCTH LEIIBIX bubnmorexa LHOK
88 ancen: HOJT u HOK https://educont.ru/
%0 [IpuMeHeHne TIPU3HAKOB AEIMMOCTH IIEITBIX brbmorexa LHOK
YUCENT: OCTATKH 0 MOJLYIIFO https:/educont.ru/
% [IpyMeHeHre IPU3HAKOB JIETMMOCTH IIEJBIX bubmmorexa IIOK
YHCENT: OCTATKH 0 MOJLYIIFO htps://educont.ru/
[IpuMeHeHne npu3HAKOB AEIMMOCTH LEIbIX bubnuoreka [JOK
91 yucen: anroput™ EBknuaa miist pemeHus https://educont.ru/
3a7a4 B IEJIBIX YUCIIaX
KonTposbnas padora: "Teopus Hembix bubmmorexa IIOK
92 - https://educont.ru/
HCTEMa U COBOKYITHOCTh YPaBHEHUIA. nOIMOTEKA
C VI yp bu6 OK
93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- https://educont.ru/
CIIC/ICTBUS
HCTEMa U COBOKYITHOCTh YPaBHCHUIA. nOIMOTEKA
C yII yp bub OK
94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- https://educont.ru/
CIIC/ICTBUS
95 OCHOBHBIE METO/TBI PEIICHHS CHCTEM U bu6morexa LHOK
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHHH https://educont.ru/
OCHOBHBIE METO/IbI PEIICHUS CUCTEM U bubnunoreka [JOK
96 COBOKYITHOCTEW MPPaLMOHAIBHBIX https://educont.ru/

YpaBHEHUH




OcHoBHEIC MCTOABI PCIICHUA CUCTCM U

bu6mmoreka [{OK

o7 COBOKYITHOCTEW MOKAa3aTEIbHBIX YPABHECHUIN https://educont.ru/

OCHOBHBIE METO/IBI PEILICHHS CHCTEM M Bubmmoreka [IOK
o8 COBOKYITHOCTE} OKa3aTeIbHBIX yPaBHEHMUIH https://educont.ru/

OCHOBHBIE METO/IbI PELLICHUSI CUCTEM U bubnuorexa [JOK
99 COBOKYITHOCTEH JIorapu(pMUIecKux https://educont.ru/

YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U bubnnorexa [JOK
100 COBOKYITHOCTEH JIorapu(pMUuecKux https://educont.ru/

ypaBHEHUU

[IpuMeHeHne cucTeM K pPEIIeHUIO bubnuoreka [JOK

MAaTEMaTUYCCKMX 3a/a4 U 337124 13 https://educont.ru/
101 pa3IMYHBIX 00JIaCTEeH HAYKH U PEaTbHOU

YKU3HHU, HHTEPIIPETALUs TOJTYY€HHBIX

pe3ynbTaToOB

[IpumeHeHne cucTeM K pemieHuto bubmuorexa [JOK

MaTEeMaTHYECKHUX 3aJa4 U 337a4 U3 https://educont.ru/
102 pa3IMYHBIX 00JIACTeH HAYKH U PEaTbHOU

YKU3HU, UHTEPIIPETALUs TOJTYyYEHHBIX

pe3ynbTaToOB

IIpyuMeHeHne HEPABEHCTB K PEICHUIO bubnunorexa [JOK

MaTeMaTUYECCKUX 3a7a4 U 3aJ1a4 U3 https://educont.ru/
103 pa3IMYHBIX 00JaCTel HAYKH U peallbHOM

KU3HU, UHTEPIIPETALUs TOJTYyYCHHBIX

pe3yJIbTaTOB

KonTtponeHast padota: "Cucremsl bubnuoreka [IOK
104 panMoHAJIBHBIX, HPPAallMOHAIBLHBIX https://educont.ru/

MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
ypaBHeHuUi"




bu6mmoreka [{OK

105 PanmonaneHble ypaBHEHHS C TapaMeTpamMu https://educont.ru/
bubmmorexa [IOK
106 PanmrionansHbIe HEPABEHCTBA C TapaMeTPaMU https://educont.ru/
bubmmorexa [IOK
107 ParmonanpHbIe cCHUCTEMBI C TapaMeTpaMu https://educont.ru/
108 UppanmonanbHbie ypaBHEHUS, HEPABEHCTBA BubmroTexa HOK
¢ mapaMeTpaMH https://educont.ru/
bu6moreka [IOK
109 HppanmonanbHble CUCTEMBI C TAPAMETPAMHA https://educont.ru/
110 [TokazaTenbHbIC ypaBHEHHUS, HEPABEHCTBA C Bubmaotexa IIOK
T —— https://educont.ru/
bu6moreka [IOK
111 [TokazaTenbHbIE CUCTEMBI C TApAMETPaMHU https://educont.ru/
JlorapudmMudeckue ypaBHEHHUsI, HEpAaBEHCTBA Bubmuorexa LIOK
112 https://educont.ru/
C ImapaMeTpamu
bubmuorexka [JOK
113 JlorapuMudeckre CUCTEMBI ¢ ITapaMeTpamMu https://educont.ru/
TpuroHomeTpuueckre ypaBHEHUs € Brbmaorexa IIOK
114 https://educont.ru/
rnapameTpamu
TpuroHomeTpuuecKre HEPaBEHCTBA C brbmaorexa LJOK
115 https://educont.ru/
rnapameTpamu
116 TpHUroHOMETpUYECKUE CUCTEMBI C bubmorexa LOK




napaMmeTpamu

https://educont.ru/

[Toctpoenue u ucciaenoBaHue
MaTEMaTHYCCKHUX MOIICJIGﬁ PCATIBHBIX

bu6mmoreka [{OK
https://educont.ru/

117 . .
CUTYaIUH C IIOMOIIBI0 YPaBHEHUH C
napameTpamMu
[TocTpoenune u uccneaoBaHue bubnuoreka [JOK
118 MAaTEeMaTHYECKUX MOJIENIEHN peabHbIX https://educont.ru/
CUTYalllil C TOMOIIBIO CUCTEM YPAaBHEHHUM C
napaMeTpamMu
[TocTpoenue u ucciaegoBaHue bubmuorexa [JOK
119 MaTEeMAaTHYECKUX MOJIENEN peabHbIX https://educont.ru/
CUTYalllil C TOMOIIBIO CUCTEM YPAaBHEHHUM C
napaMeTpamMmu
120 KonTposbnas padora: "3agauun ¢ bu6miorexa LHOK
napameTpamu” https://educont.ru/
121 [TosTOpenue, 0000IIEHNE, CHCTEMATU3ALINS Bubmmoreka [OK
sHaHmit: "YpasHenns" https://educont.ru/
12 [TosTOpenue, 0000IIEHNE, CHCTEMATU3ALINS Bubmmorexa [IOK
sHaHmit: "YpasHenns" https://educont.ru/
123 [TosTOpenue, 0000IIEHNE, CUCTEMATU3ALINS Bubmmorexa [IOK
3Hanuii: "VpaBuenus. CucTeMbl ypaBHeHHH" https://educont.ru/
194 [ToBTOpeHue, 0600IIEHNHE, CHCTEMATH3ALINS bubmorexa [IOK
snanwmit: "Hepasercrsa" https://educont.ru/
[ToBTOpEHuE, 060OIIEHHE, CHCTEMATH3AIINS bubmorexa [IOK
125 https://educont.ru/

3HaHui: "HepaBencrsa"




126 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs ! bubmmoreka [IOK
3HaHuii: "HepaBencrsa" https://educont.ru/

197 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS ! bubmmoreka [IOK
suanuii: "[IpousBoaHas u €€ npuMeHeHue" https://educont.ru/

128 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS | bubmmoreka [IOK
suanuii: "[pousBoaHas u €€ npuMeHeHue" https://educont.ru/

129 [ToBTOpenHue, 0600IIeHNE, CUCTEMATHU3AIIHS | bubnuorexa [IOK
suanuii: "[pousBoaHas u €€ npuMeHeHue" https://educont.ru/

130 [ToBTOpEHue, 0000IICHNE, CHCTEMATH3AIUS : bubmuorexa [IOK
3HaHwmit: "UHTerpas u ero npuMeHeHne" https://educont.ru/

131 [ToBTOpeHNE, 0600IIIEHIE, CHCTEMATH3AIHs . bub6nmorexa [IOK
3HaHui: "OyaKIn" https://educont.ru/

132 [ToBTOpEHME, 060OIEHUE, CUCTEMATH3ALINS | bubmnorexa IIOK
3HaHui: "OyHKIHH" https://educont.ru/

133 [ToBTOpEHUE, 0000IICHHE, CHCTEMATH3AIUS ! bubnunorexa LIOK
3HaHui: "OyHKIHH" https://educont.ru/

bubmuorexka [JOK
134 Hrorosas koHTpobHas paboTa 1 1 https://educont.ru/

bubnuoreka [JOK
135 Hrorosas koHTpoabHas paboTa 1 1 https://educont.ru/

136 [ToBTOpEHUE, 0000IICHNE, CUCTEMATU3AIUS ! bubnunorexa [IOK
3HAaHUH https://educont.ru/

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 136 10




PABOYASA ITPOI'PAMMA y4eOHOro npeamera

«I'eomeTpust. Yriy0/1eHHbIH YPOBEHDb)

IHHOACHUTEJIBHASA 3AIINCKA

I'eometpus siBIsieTCsT OHUM 13 0a30BBIX KYpPCOB HAa YPOBHE CpeqHEro oOriero oOpa3oBaHUs, TakK
Kak o0ecreunBaeT BO3MOXKHOCTh HW3YYCHHS IUCIUIUIAH E€CTECTBEHHO-HAYYHOW HAINPABICHHOCTH H
IIPeIMETOB I'yMaHUTApHOIo LMKIA. [I0CKONbKY JIOrMuecKoe MbIIIeHHE, GOPMUPYEMOE TIPU U3YyUEHUH
00y4aromMMHUCs TOHSATHHHBIX OCHOB TEOMETPHUH, IIPU JOKA3aTEeIbCTBE TEOPEM M MOCTPOCHHUH IIETIOYKH
JIOTUYECKUX YTBEPKACHUN NpPHU pEHIEHUH I'€OMETPUUYECKUX 3a/lad, YMEHHUE BBIJIBUTaThb U ONPOBEPraTh
TUIIOTE3bl HEMOCPEJACTBEHHO HCIOJIB3YIOTCS IPU PELICHHWM 3a/1ad €CTECTBEHHO-HAy4YHOIO IMKJIa, B
YaCTHOCTH (PU3MUYECKHX 3a]1a4.

enb ocBoeHus nmporpammsl yueOHOTO Kypca «['eomerpusi» Ha yriyOa€HHOM ypoBHE — pa3BUTHE
WHIUBUAYAIbHBIX CIHOCOOHOCTEN OO0yYaromMXcs MpU H3YYEHUH TE€OMETPpUH, Kak COCTaBIISIOLIEH
npeaMeTHo obnactu «MaTtemaTrka U nHGOpMaTHKa» yepe3 obecrneueHne BO3MOKHOCTH IPpUOOpEeTeHUs
U UCIOJIb30BaHUs 0oJjiee rIyOOKHX Te€OMETPUUYECKUX 3HAHUM U JIeHCTBUH, cienu(@UYHBIX T€OMETPUH, U
HEOOXOIMMBIX JJIsi YCIENIHOTO MPOo(ecCHOHAbHOTO 00pa30BaHUs, CBA3aHHOTO C HCIOJIb30BaHUEM
MaTeMaTHKH.

[IproputeTHBIMU 3aZjauaMu Kypca T€OMETpPUM Ha YIrIIyOJEHHOM YpPOBHE, DPACHIMPSIOMIUMH U
YCUJIMBAIOIIMMHU Kypc 6a30BOr0 YpOBHS, SBIISIOTCS:

paciivpeHue MpeJCTaBlICHUs] O TeOMETPUU KaK 4YacTH MHPOBOM KylbTypbl U (OpMUpOBaHUE
OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAFOILM MHUPOM;

(dopMupoBaHHE IPEJICTABIEHUS O IPOCTPAHCTBEHHBIX (UIrypax Kak O BaXHEHIIMX
MaTEMaTUYECKUX MOJEIIAX, MO3BOJIIONINX ONUCHIBATE M U3y4aTh PA3HBIC SIBICHUS OKPYXKAIOUIETO MUpA,
3HaHUEe NMOHATUHHOIO anmnapara 1o pasjeny «CtepeoMeTpusd» yueOHOro Kypca reoMeTpuu;

(dbopMupoBaHHE yYMEHHs BJIAJIETh OCHOBHBIMM IOHATHUSAMHU O NPOCTPAHCTBEHHBIX (UIypax U HX
OCHOBHBIMHM CBOWCTBaMM, 3HaHUE TeopeM, (OpPMYJ U YMEHUE HUX INPUMEHATh, YMEHMs JOKa3bIBaTh
TEOpeMbl M HaXOAUTh HECTAHIApPTHBIE CLIOCOOBI PEeLIeHUs 3a/ay;

¢dbopMupoBaHMEe yMEHHMs pacllo3HaBaTh Ha 4YepTekaxX, MOJENAX U B pEaJbHOM MHpe
MHOTOTPaHHUKH U Tejla BPALEHUs, KOHCTPYMPOBATh FEOMETPUYECKUE MOACIIH;

(dbopMupoBaHHE NOHUMaHHUA BO3MOYKHOCTHM aKCHOMAaTHYECKOI'O IOCTPOEHHS MaTeMaTHYECKUX
Teopui, GopMupoBaHKE NOHUMAHUS POJIM AKCUOMATUKH IIPH IIPOBEACHUHN PACCYKICHUH;

(dbopMupoBaHME YMEHHUS BIIQJETh METOJAMM J0KA3aTeNbCTB U AITOPUTMOB PELICHUs], YMEHUS UX
IIPUMEHSATH, POBOJUTH JOKA3aTEIIBHBIE PACCYXACHHS B XOJE PELICHUS CTEPEOMETPUYECKUX 3alad U
3aJa4u ¢ MPaKTUYECKUM Cojiep kaHueM, GopMUpOBaHME MIPEJCTABICHUS O HEOOXOAUMMOCTH JI0Ka3aTeJIbCTB
Ipu 00OOCHOBAHUU MATEMaTHUYECKUX YTBEPXKIEHUH M POJIM aKCMOMAaTUKU B IPOBEAECHUM AETYKTHBHBIX
paccyXIeHUM;

pa3BUTHE U COBEPILICHCTBOBAHNE NHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromuxcs,
[I03HABATEIbHON AKTUBHOCTH, MHCCJIEIOBATENbCKMX YMEHUH, KPUTUYHOCTH MBILIUIEHUS, WHTEpeca K
U3Y4YEHHUIO T€OMETPUH;

¢dbopmupoBaHue QyHKIIMOHAIBHOM I'PaMOTHOCTH, PEJIEBAHTHONW T'€OMETPUN: YMEHHUS paclo3HaBaTh
NPOSIBJICHUST TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX >KU3HEHHBIX
CUTyallUsX M TpH U3YYEHUH JPYTUX Y4YeOHBIX TIPEAMETOB, TPOSIBICHHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEHN, MOJEIMPOBAHUS pEANbHBIX CHUTyalui, MCCIENOBAHHUS IIOCTPOEHHBIX MOJEINEH,
MHTEPIPETALIMY [TOJTyYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMHU COJIEpXKATEIbHBIMU JIMHUAMH YydeOHOro kypca «l'eomerpusi» B 10-11 xmaccax
aBisitoTes: «lIpsAMble U IJIOCKOCTH B IPOCTPaHCTBE», « MHOTOrpaHHuKn», «Tena BpameHus», «BeKTopbl
1 KOOPJMHATHI B IPOCTPAHCTBE, «/IBUKEHUS B IPOCTPAHCTBEN.

CoopmynupoBannoe Bo PI'OC COO TpeboBaHHME «yMETh OINEPHPOBATH MOHATHIMMY,
PEJIEBaHTHBIMU T'€OMETPHUH Ha yriayOnéHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCHTCS KO BCEM
CoJIepKaTeIbHBIM JTMHUSAM y4eOHOTO Kypca, a (hOpMUpOBaHHE JOTUYECKUX YMEHHUI pacrpeiernsercs: He
TOJIBKO TIO COJEpP)KaTEJbHBIM JMHUSAM, HO M 10 TrojaMm oOyueHus. CojepikaHue o00pazoBaHuS,
COOTBETCTBYIOIIlEE MPEAMETHBIM pe3yilbTaTaM ocBoeHHs @PenepaibHONM paboyeil Mmporpammel,
pacnpee€éHHBIM 10 rojiaM 00ydeHus, CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIMIHAIBHBIM BOTIpOCaM 00ydalommecs: oOpalaiinch HEOJHOKPATHO. DTO MO3BOJSET OPraHM30BaATh
OBJIaJIECHUE TE€OMETPUUYECKHMMH TMOHSATHSMU M HaBbIKAMHU [IOCJIEI0BATEIIbHO M IOCTYHAaTeIbHO, C
cOONIOIGHUEM MPHUHIIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HaHUS BKIIOYaThb B OOILIYyI0 CHCTEMY
reOMETPUYECKUX TMpeACTaBIeHUN oOyJaronmxcs, paciupss U yrayonsas e€, oOpa3ys MNpOuHbIe
MHO>KECTBEHHBIE CBSI3U.

[lepexon k M3y4EeHHIO T€OMETPUU HA YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3mate  ycuoBus g auddepeHnuanuu  oOy4eHHs, TOCTPOEHUS  HMHIAWBUAYAIbHBIX
o0pa3oBaTeNIbHBIX MpPOrpaMM, OOecreuyuTh YriayOJEHHOE M3yYeHHE TeOMETPUU KaK COCTaBJISIONIEeH
yaeOHoro npeamera «MareMaTukay;

MOATOTOBUTH 00YYAIOIIMXCS K MPOJIOJDKEHUIO U3yUEHUsI MAaTEMaTUKU C Yy4E€TOM BbIOOpa Oynyien
npodeccuu, odecreynBas MpPeeMCTBEHHOCTh MEXK Ty 0OIIHUM | Mpo(heCcCHOHATBFHBIM 00pa30BaHUEM.

Ha usyuenue yuebHOTO Kypca «['eomerpus» Ha yriayOonéHHOM ypoBHE oTBomuTcsa 204 gaca: B 10
kiacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HeJeno).

COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHSI CTepeoMeTpuH. Touka, TpsMas, IUIOCKOCTh, mpocTpaHcTBO. [loHsTHE 00
AKCMOMAaTHUYE€CKOM MOCTPOEHUU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHoe pacrnosniokeHue TpSMBIX B IPOCTPAHCTBE: MEPECEKAONIMECs, MNapajUiebHbIe U
cKpemuBaommecs npsmeie. [lpu3Haky cKpemmBaromuxcss OpsMbiX. [lapamienbHOCT OPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajliesibHbIE MPsIMbIE B MIPOCTPAHCTBE, MapaJUICIbHOCTh TPEX MPSAMBIX,
MapajuIeIbHOCTh MPSAMON M IocKocTH. [lapamiensHoe U IEHTpaIbHOE MTPOCKTUPOBAHKE, H300pakKeHUE
¢uryp. OcHOBHBIE CBOWCTBA MapajuieIbHOTO MpoeKkTupoBaHus. M3obpaxenue ¢uryp B mapauieabHOM
MPOEKUMU. YTVl C COHAIIPABJIECHHBIMU CTOPOHAMH, YIOJ MEXAy IMpsSMbIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh IIJIOCKOCTEH: MapallyieJibHble IUIOCKOCTH, CBOMCTBA TMapajulebHBIX TJIOCKOCTEH.
[Ipocreiiime mpocTpaHCTBEHHbIE (QUTYphl Ha TUIOCKOCTH: TETpadAp, MNapajuleienure]l, MOCTPOSHHE
CEUCHUM.

[leprieHAMKYNAPHOCT NPSAMOW M IUIOCKOCTU: IEPIECHIUKYJISPHBIE MpPsAMBIE B INPOCTPAHCTBE,
MpsAMBIE TTApAJUIENIbHBIE U MEPIECHAUKYISIPHBIE K TUIOCKOCTH, NPU3HAK MEPIECHIUKYIISIPHOCTH MPSAMOU U
IJIOCKOCTH, TEOpeMa O NPSIMOW MEPHEHIUKYISIPHOW IUIOCKOCTH. OpTOrOHAIBHOE NPOEKTUPOBAHHE.
[lepieHAMKYNSAp M HAKIOHHBIE: PACCTOSIHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10
IUIOCKOCTH, TMpoeKuus (Urypsl Ha TIOCKOCTh. [lepneHAMKYISIPHOCTh TIUIOCKOCTEH: MpU3HAK
MEPIIECHANKYISIPHOCTH JBYX IUIOCKOCTEN. TeopeMa o TpEX nmepneHauKyispax.

VYTrael B IPOCTPAHCTBE: YrOJl MEXKAY MPSAMOMN U IUIOCKOCTBIO, IBYIPAaHHBIN YroOJI, JIMHEWHBIA yroji
JBYTpaHHOTO yrijia. TpéXrpaHHblii U MHOTOrpaHHble yribl. CBOMCTBA IJIOCKMX YTJIOB MHOTOTPaHHOTO



yria. CBOICTBa INIOCKUX U JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl KOCUHYCOB U CUHYCOB JUIs
TPEXTPAHHOTO YIJIA.

MHOrorpaHHHuKHU

Bunbl MHOrorpaHHuKoOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrosibHas npusMma, npsMas
HaKJIOHHasi IpU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTb Mpu3Mbl. llapamnenenunen, npsiMOYroJibHbII
napajuienenumnes M ero cpoucrsa. Kparuaiimme nyTw Ha HOBEPXHOCTM MHOTOIpaHHMKA. Teopema
Oiinepa. IIpoctpanctBennas teopema [ludaropa. [Mupamupa: n-yrosnpHas nupamujaa, MpaBUIbHASA U
yceuéHHass nupamuzbl. CpolicTBa pédep M OOKOBBIX T'paHell NpaBWIbHOW mnupamuibl. [IpaBuibHbIe
MHOTOTPaHHUKH: IIPAaBWJIbHAS NpU3Ma M NPABUIIbHAS [THUPAMHUJIA, IPABWIBHASL TPEYrojbHas NMUpPaMUAA U
MpaBWJIbHBIN TeTpasap, KyO. IlpeacraBieHue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’dap, JOJEKa’ap U
HUKOCAdIP.

Brluncnenue »1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, mauaroHanu, yriael. [lmomane OokoBo#
MOBEPXHOCTH W TMOJHOW MOBEPXHOCTU MPSIMOW MPHU3MBI, IJIOLIAJb OCHOBAHUM, Teopema O OOKOBOI
MOBEPXHOCTU MpsMOM mpu3Mel. [lnomaas OOKOBOM MOBEPXHOCTHM M IMOBEPXHOCTU MpPaBUIIbHOU
MIAPAaMHU/IbI, TEOPEMA O IIJIOMAN YCEUYEHHON TUPaMUIbI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPHUH MPaBUIIBHBIX MHOTOTpaHHUKOB. CUMMETpHS
B IPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPHUS Mapajulelenunesa, CUMMETpPUsS NPABWIBHBIX IPHU3M,
CUMMETpHS TPABUIBHON MUPAMUIBIL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUUIMHEApHbIE, COHANPABJICHHBIE W IIPOTHUBOIIOJIIOXKHO HAINPABICHHBIE BEKTOpBl. PAaBEHCTBO BEKTOPOB.
JICUCTBHS C BEKTOpaMH: CIOKEHUE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKEHUE
BeKTOpa Ha yncio. CBOMCTBA clloKeHUsI BEKTOpoB. CBOKCTBA YMHOXKEHHUS BEKTOpa Ha yuciio. [lonstue
KOMILIaHapHble BEKTOphl. [Ipum3HaK KoMIUIaHApHOCTH TPEX BeKTOPoB. IIpaBwio napauienenunena.
Teopema 0 pasnoxeHMM BEKTOpa IO TpEM HEKOMIUIAaHApHBIM BekTopaMm. [IpsmoyronpHas cuctema
KoopauHaT B IpocrpaHcTBe. KoopamHarel BekTopa. CBs3pb MEXIy KOOpPAMHAaTaMU BEKTOpa H
KOOpJIWHATAMM TOYEK. YTOJ MEXAY BeKTopaMu. CKaIsIpHOE MTPOU3BENECHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

[MonsiTust: MAMHIpUYECKAs TOBEPXHOCTh, KOHMYECKAasi TIOBEPXHOCTh, chepryecKkasi MOBEPXHOCTb,
oOpasyromue moBepxHocTed. Tena BpalleHWs: IMUIUMHIP, KOHYC, yCeu€HHBIH KOHYC, cdepa, miap.
B3anmMHoe pacmosioskenue cepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K chepe. M3o0paxkeHue Tei
BpallleHHs Ha TUI0CKOCTH. Pa3BépTka numHapa u konyca. CuMmMerpus cephl U 1mapa.

O6béM. OcHoBHBIE CBOiicTBa 00bEMOB Ten. Teopema 00 00bEME MOPSAMOYrOJIBLHOTO
napajuienenumneaa u ciaeactsus u3 He€. OObEM MpsAMON U HAKIIOHHOW MPU3MBI, HWINHIPA, TUPAMUIBI U
koHyca. O0BEM I1apa U MapoBOrO CETMEHTA.

KoMOuHaru Ten BpaieHuss U MHOTOTpaHHUKOB. [Ipu3Ma, BmHcaHHas B LWJIMHJpP, ONMMCAHHAS
oxono 1uuHapa. [lepeceuenue chepsl u mapa ¢ miockocteio. Kacanue mapa u cdepsl MIOCKOCTHIO.
[ToHsiTHE MHOTOTPAHHHKA, OMHCAHHOTO OKOJO cdephl, chepbl, BOUCAHHON B MHOTOTPAaHHHUK WM TEJO
BpAaIICHHUS.

[Inomans MOBEPXHOCTH WWIMHIpA, KOHYyca, Iuomans cdepbl u e€ uyacreid. [lomoOue B
npoctpancTBe. OTHoIIeHHe 00BEMOB, TUIOIMIANEH MmoBepxHOCTed MOM00HBIX (uryp. [IpeoOpasoBanue
noaoowusi, roMoTeTHs. Perenre 3a1a4 Ha MIIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUIECKIX METOIOB.

[TocTpoeHne cedyeHUit MHOTOTPAHHHKOB U TN BpAILICHUS: CEYCHMs IUIMHIpA (MapajuielbHO U
MEPIEHIUKYIIPHO OCH), CEUYCHHUs KOHYca (TMapauiebHble OCHOBAHUIO M MPOXOAIIUE Yepe3 BEPIIUHY),



CEUEHHUs 11apa, METOJbl MOCTPOEHUS CEUEHMH: METOJ| CJIEJ0B, METOJl BHYTPEHHEIrO MPOEKTHUPOBAHMS,
METO/1 IEPEHOCA CEKYIIEH MIIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTBe. Omnepaunuu Haj BeKTOpaMU. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOrO YMHOKeHUs. [IpsimoyronbHas cucreMa KOopauHaT B rpocTpaHcTse. KoopauHaTsl
BekTopa. Paszmokenme Bekropa 1o 0Oazucy. KoopanHAaTHO-BEKTOPHBI METOJ TpPH  pEIICHUH
reOMETPUUYECKUX 3a/1a4.

/{BUKeHNs B IPOCTPAHCTBE

JBwxenusi npoctpanctBa. OrtoOpaxkenus. JIBwxeHus u paBeHCTBO ¢uryp. OOmme cBoicTBa
JIBW)KEHUWA. BuUIbl JBWKEHUI: TapajulelbHbIA MEPEHOC, LEHTpallbHAs CHUMMETpHUS, 3€pKaJIbHas
CUMMETpUs, TOBOPOT BOKpYT npsiMoil. [IpeoOpazoBanus nogodus. [psmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTh TPAKIAAHCKON IMO3UIMK OOYYaIOIIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUIHCKOTOo OOIIecTBa, MPEICTaBICHHE O MaTeMAaTUYECKUX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBICHHH, MPOLEAYp TPakJaHCKOTO oO0mecTBa (BBIOOPHI, ONPOCHI M JIPYroe),
YMEHHE B3aWMOJICHICTBOBATh C COLMAJIBHBIMH WHCTHTYTAaMH B COOTBETCTBHH C WX (QYHKIMAMH H
Ha3HA4YCHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUMCKONW Tpa)JTaHCKOM MJIEHTUYHOCTH, YB@KEHHUS K MPOLUIOMY U
HACTOSIIEMY POCCUHCKOM MAaTeMaTHK{, IEHHOCTHOE OTHOIIEHHWE K JIOCTHMOKEHUSM POCCUMCKUX
MaT€MAaTHUKOB M POCCHUHCKONM MAaTEMaTHYECKOM IIKOJIbI, MCIIOJIb30BAHUE ITUX JOCTHKEHMHA B JPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JyXOBHBIX IIEHHOCTEM pPOCCHUHCKOTO Hapoja, cHOpMHPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMSI, STUYECKOTO MOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM NOCTHMKEHHM HayKu U
JeSITeNIbHOCTBIO YIEHOT0, OCO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIMTAHME:

JCTETHYECKOEC OTHOIIEHME K MHpPY, BKIIOYAs OJCTCTUKY MAaTE€MaTH4YECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajjau, PELICHNH, PacCyKACHUH, BOCIPUMMUYUBOCTb K MATEMaTUYECKUM ACHEKTaM Pa3IUYHbIX
BHJIOB MCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

C(OPMHUPOBAHHOCTh YMEHMS NPUMEHSTh MaTeMaTH4YeCKHe 3HaHUs B HMHTEpecax 340pOBOrO M
Oe3omacHoro oOpas3a >KHM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pOBBIO (340pOBOE IMHUTAHHUE,
cOaNaHCUPOBAHHBIN PEXUM 3aHATUH M OTHbIXa, peryispHas (U3MYecKas aKTUBHOCTH), (huznyeckoe
COBEPUICHCTBOBAHUE IIPU 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHON EATEIBHOCTBIO;

6) TpyaoBoOe BocIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHME IIEHHOCTU TPYJOJIOOUs, HHTEpeC K pas3IuuHbIM cdepam
po(ecCUOHAIBHON  JEATENbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOM M €€ NPUIOKEHUSIMH, YMEHUe
COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymied npodeccuu U peann3oBbIBaTh COOCTBEHHBIE KHU3HEHHbIE
IUTaHbl, TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3oBaHMIO M C€aMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY YYacTHIO B PEUICHMM IPAKTHUYECKUX 3a]ad
MaTeMaTU4ECKON HalpaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIINTAHHE:

C(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbI, IOHUMAHHE BIMSHUSA COLMAIbHO-?KOHOMHYECKHX
MPOIIECCOB HAa COCTOSIHUE NPUPOJHOM M COLMANbHOM Cpeabl, OCO3HAHUE TJIO00ATBbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIeM, OpUEHTAIMs HA PUMEHEHHE MaTeMaTHUeCKUX 3HAHUM Ui pelleHus 3a1a4d B
00J1acTH OKpyXKarollel cpefpbl, INIAHUPOBAHUE MOCTYIKOB M OLEHKH MX BO3MOXHBIX MOCIIEACTBUMN IS
OKpYKarollen Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKd W OOIIECTBEHHOM NPAKTUKH, MOHUMAHUWE MaTeMaTHYeCKOW HayKdh Kak cdepbl desoBeuecKoil
JESITEIbHOCTH, 3TAlloB €€ pa3BUTHA M 3HAYMMOCTH Ul Pa3BUTHS LMBUIM3ALMH, OBJIAJCHHUE SI3BIKOM
MaTEMaTHUKU U MaTEMAaTUYECKOM KyJIbTYpOil KaK CPEICTBOM MO3HAHUS MHUPA, TOTOBHOCTH OCYLLECTBIIATh
IIPOEKTHYIO U MCCIIEA0BATEIBCKYIO IEATEIBHOCTh MHANBUIYyaJIbHO U B IPYIIIIE.



METAINIPEIJMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHBIC YHHBeEpPcaibHbIE YyueOHbIe JeliCTBUSA

ba3oBrble Jornyeckue 1eHCTBHUA:

BBISIBJISITh U XapaKTEpU30BATh CYIIECTBEHHbIE MPU3HAKW MAaTEMaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHWA MEXAy HOHATUSAMH, (OPMYIMPOBATh  ONPEACTCHHS  TOHSATHH, YCTaHABIMBAThH
CYIIECTBEHHBI MpPHU3HAK KIACCU(HUKAINKA, OCHOBAaHHMA JJIsi OOOOINEHUS W CpaBHEHHs, KPUTCPUHU
IIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (QOpMyIHpoBaTh U  NPeoOpa3oBbIBaTh CYXKJAEHUSA:  yTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTHUBOpEUMs B (DaKkTax, JaHHBIX,
HaOMIOJICHUSIX M YTBEPXKICHUSX, IMpeajaratb KpUTEPUH JJIsl BBISBICHHUS 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNI;

JieNaTh  BBIBOJIBI C  MCHOJb30BAaHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3AKJIFOYEHUH, YMO3AKIIOYEHUH 10 AaHAJIOTUH;

MIPOBOJUTH CaMOCTOSITENIbHO JIOKAa3aTebCTBA MAaTEMaTHYECKUX YTBEPXKICHHH (IpsiMble U OT
MIPOTUBHOTO), BBICTPAaWBAaTh APryMEHTALMIO, MPHUBOJUTH HPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpaATh C€Hocob pemieHus y4eOHOHM 3aauu (CpaBHUBAaTh HECKOJIBKO BAapUAHTOB pEIICHMS,
BbIOMpaTh HanboJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarelbCcKhe AeCTBHU:

WCIIOJIb30BaTh BOIPOCHl KaK HMCCIEIOBATEILCKUA WHCTPYMEHT IIO3HAHUS, (POPMYyIHpPOBATH
BOIIPOCHI, (PUKCUPYIONTHE TPOTUBOPEUNE, TPOOIEMyY, YCTaHABIMBAaTh UCKOMOE U JaHHOE, (hOPMHUPOBATH
TUTIOTE3Y, aprYMEHTHPOBATH CBOIO MMO3HIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM IKCMEPUMEHT, UCCIEAOBAHUE IO YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYecKoro OOBEKTa, SIBJICHHS, IPOIECCa, BBISBICHUIO 3aBUCHUMOCTECH MEXIY
00BbEeKTaMU, SBJICHUSIMH, ITPOIIECCAMM;

CaMOCTOSTEIPHO (GOpMYIUPOBaTh OOOOIIEHHWsT M BBIBOABI IO pe3yiIbTaTaM IPOBEIEHHOTO
HaONIOACHUS, HCCIICIOBAHMUS, OLCHUBATh JOCTOBEPHOCTh IIOJIYYCHHBIX pEe3yJIbTaTOB, BBIBOJOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKKE BBIJIBUTaTh IPEANOJOXKEHHSI O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmanmeii:

BBISBJIATH IePUIIUTHI HHPOPMAIIUY, JTaHHBIX, HEOOXOIMMBIX JIJISl OTBETA HA BOTIPOC U IS PEIICHUS
3aa4H;

BBIOMpaTh MH(GOPMAIUIO U3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3HPOBATh, CHCTEMATU3UPOBATH
Y UHTEPIPETUPOBATh HH(POPMAIINIO PA3TUYHBIX BUAOB U (GOPM MPE/ICTaBICHHUS,

CTPYKTYpUpPOBaTh WH(GOPMAIUIO, TMPEACTaBIATh €€ B Ppa3NuyHbIX (OpMax, HILTIOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH TTO CAMOCTOSITENILHO COPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHbIE YHUBEpPcaIbHbIE yueOHbIe elicTBUS
O0menue:
BOCIIPUHUMATH U (POPMYIHUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHSIMHU U IENIIMU OOIIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX W MHUCHMEHHBIX TEKCTax, JaBaTh
MOSICHEHHSI TI0 X0y pelIeHHs 3a7aui, KOMMEHTUPOBATh MOJIy4YEeHHBINH PE3yabTarT;



B X0JI¢ OOCYXICHHUS 33J]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOI TeMbI, IPOOIEMBI, perraeMoi
3aa4y, BBICKA3bIBATb MJACH, HALCICHHLIC Ha IOWCK PCHICHHUA, COIOCTABJIATL CBOU CYXICHHUA C
CYXKKACHHUAMU [JPYIrux Y4YaCTHUKOB JuUaliora, O6Hapy>KI/IBaTB pasinuue u CXOACTBO HO3I/II_II/II71, B
KOPPEKTHOH (opme GpopMyIIupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS;

IMpCACTaBJIATH PE3YyJIbTAaThL pemicHuAd 3aJa4u, OKCIICPUMCHTA, HUCCIICIOBaHUA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (hopMaT BBICTYIUIEHHS C Y4YETOM 3a/ad Ipe3eHTalluu U OCOOEHHOCTEeH
ayJIUTOPHH.

PeryisiTuBHbIE YHHBeEpPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBIIATH IUIaH, AJITOPUTM PEIICHUS 3a/1a49H, BEIOUPATh CIIOCOO PEIICHUS ¢ YIETOM MMEIOIIUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh H KOPPEKTHUPOBATh BAPUAHTHI PEIICHHUM C
y4€TOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, IMOIMOHAILHBIH HHTEJIEKT:

BJIQJICTh HABBIKAMH I[I03HABATEIBHON pe(dieKCHu KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUH U
MBICIIUTEIBHBIX TPOIECCOB, WX PE3yJIbTaTOB, BJIAJETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3yJibTaTa pelieHHs MaTeMaTHIeCKON 3aJ1auH;

MIPEBHJIETh TPYAHOCTH, KOTOPHIC MOTYT BOZHUKHYTH IIPH PEIICHUH 3a7a9l, BHOCUTH KOPPEKTHUBEI
B JICATCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HANJICHHBIX OINMWOOK, BBISBICHHBIX
TPYAHOCTEM;

OIICHUBATh COOTBETCTBHE pE3yJbTaTa LEIH U YCIOBUSAM, OOBACHATH MPUYUHBI JTOCTHKEHUS HIIN
HEJOCTHKEHHSI PE3yJAbTAaTOB JIEATENBHOCTH, HAXOAWTh OIIMOKY, JaBaThb OLIEHKY NPUOOpPETEHHOMY
OTIBITY.

CoBMecTHasi 1eAITEJIbLHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHTHOW M MHAMBHUAYAJIbHOM pabOThHI MPH pelICHUN
y4eOHBIX 3ajja4, IPUHUMATh 1[eIb COBMECTHOM JESATENbHOCTH, IJIAHUPOBATh OPraHU3alli0 COBMECTHOU
paboThl, pacmpeneniarb BUABI padOT, OrOBapUBAaThCs, OOCYXKJaTh IpOLECC U pe3ylbTaT paboThl,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJEH;

y4acTBOBATh B IPYNIOBBIX opMax paboThl (00CyxkaeHUs, 0OMEH MHEHHI, «MO3TOBBIE IITYPMbI»
U UWHbIE), BBIIOJIHATH CBOIO YacTh PaOOThl U KOOPAMHHUPOBATH CBOHM JICHCTBHUSL C APYTUMHU UJICHAMH
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CPOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K xonny 10 kjaacca oOyyaroniuiicss Hay4uTcs:

e CBOOOJHO OMEPHPOBATh OCHOBHBIMH TMOHITHSIMU CTEPEOMETPUU TMpPH pEIIeHUWH 3aJad U
MPOBEACHUN MAaTEMAaTUYECKUX PACCYKACHUII;

® [PUMEHATh AKCUOMBI CTEPEOMETPUM M CJIEACTBUS M3 HHUX IPHU PELICHUU T€OMETPUUYECKUX
3a/]ad4;

e KjaccUPUIMPOBATH B3aMMHOE pACIHOJIOKEHHE WPSIMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C YyIJIAMH B TIPOCTPAHCTBE: MEXIY
MPSIMBIMU B MIPOCTPAHCTBE, MEKy MPSMOM U TJIOCKOCTHIO;

e CBOOOJHO OMEPUPOBATH MOHATHUAMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMHU;



e CBOOOJAHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (IpHU3Ma, MNHUPaMHUJA,
MPSMOYTOJIBHBIN TTapajuIeTeuIe I, Ky0);

e KJaccH(PpHUIMPOBATH MHOTOTPAHHUKH, BEIOUPAsk OCHOBAHUS JIJIs KJIacCHU(DUKAIINH;

e CBOOOIHO OMEPUPOBATH OHATHUSMU, CBA3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB TUIOCKOCTHIO;

e BBHINOJHATH TNapalie]bHOE, ICHTPAIBHOE M OPTOTOHAJIbHOE NPOEKTUpOBaHHE (UTYp HaA
IJIOCKOCTh, BBITIOJIHATH N300pakeHHsI PUTyp HA MIIOCKOCTH;

® CTPOUTH CCUYCHHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJIaMH, BBIIIOJIHATH (BEIHOCHBIC) IIJIOCKHE
YEePTEKH U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX GUTYP: BUJI CBEPXY, COOKY, CHH3Y;

®  BBIYHCIIATH IJIOMAJA TTOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MMUPAMHUIA), TEOMETPUICCKUX
TeJ ¢ mpuUMeHeHueM hopmyit;

e CBOOOJHO ONEPUPOBATH MOHSITHSIMH: CHMMETPHS B TPOCTPAHCTBE, IICHTP, OCh U IUIOCKOCTH
CUMMETPHH, IICHTP, OCh U TUIOCKOCTh CAMMETPHH (DUTYPHI;

e CBOOOJHO ONEPUPOBATH TOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJAWHATAM B
MIPOCTPAHCTBE;

®  BBHITNIOJHATH JICHCTBUS HAJI BEKTOPAMH,

e pemarh 3a7adyd Ha JIOKA3aTEeIhCTBO MAaTEMAaTHYECKUX OTHOIICHHH W  HaXOXKJICHUE
TCOMETPUYCCKUX BEIIMYMH, TPUMCHSS W3BECTHBIC METOABI TNPU PEINICHHH MaTeMaTHYECKUX 3aj]iad
MTOBBIIIIEHHOTO U BEICOKOTO YPOBHS CJIOKHOCTH;

® TPUMCHATh NPOCTCHIINE TMPOTPaAaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHHKAITMOHHBIE
CUCTEMBI TIPH PEIICHUU CTEPEOMETPHICCKHX 3a/1a4;

® WU3BJICKAaTh, NPe0oOpPa3oBBIBATh W HWHTEPIPETHPOBATH HHPOPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, MpeJCTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

® [PUMEHSTH IMOJIyUEHHBbIE 3HAHHUS Ha TpPAKTUKE: CPaBHUBATh M AaHAJIU3UPOBATH peEaJbHBIC
CUTyallud, MpPUMEHITh W3y4yeHHbIE TOHATUS B IIPOLECCe IIOMCKA pEUIeHUS MaTeMaTHYeCKu
chopMyIupOBaHHOM MPOOIIEMBI, MOJEIUPOBATh pealIbHbIE CUTYAIlUU Ha S3bIKE T€OMETPUH, UCCIIEIOBATh
MIOCTPOCHHBIE MOJIENIM C HCIOJb30BAaHUEM TI'€OMETPUUYECKUX IMOHATHUH M TEopeM, ammapara aiaredpsl,
pelIaTh MpaKTHYEeCKUEe 3a/1a4H, CBI3aHHbIC C HAXOXKICHHUEM M€OMETPHUYECKUX BEJIUYUH;

® uMeTh MpelcTaBieHHs 00 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUM KAaK COCTaBHOM 4YacTH
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K koniy 11 kjacca oOyyaromuiicss HAyquTCs:

e CBOOOJHO OINEpPUPOBATH NOHATHUAMHU, CBS3AHHBIMH C UWJIMHAPUYECKON, KOHMYECKOU H
chepruyecKoil MOBEPXHOCTIMHU, OOBIACHATH CIIOCOOBI MOJTYYEHUS;

e  ONepUPOBAThH MOHATHIMH, CBSI3aHHBIMU C TEJIaMH BPAIICHHUS: [IUIMHIPOM, KOHYCOM, cepoii u
1apom;

® pacro3HaBaTh Tela BpalleHus (LUIMHAP, KOHYC, cepa U map) U OOBICHATH CIOCOOBI
TIOJIy4EHUS TeJl BPAIlCHUS;

e kJjaccuGpUIMPOBATH B3AUMHOE PACHONIOXKEHUE cPephl U MIOCKOCTH;

®  BBIUUCIATH BEJIMYUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TeJN BpalleHUs, 00BEMBI U IJIOMIAAN
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TN ¢ MPUMEHEHHEM (HOopMYIT;

e CBOOOJHO OMEPUPOBATh MOHATHUSMHU, CBS3AaHHBIMU C KOMOMHALMAMU TeNl BpalleHUS U
MHOTOTPAaHHUKOB: MHOTOT'PaHHHUK, BOIUCAHHBIN B chepy M OMHUCAHHBIN OKOJIO cdepshl, chepa, BOUCAHHAS
B MHOTOTPaHHUK WU TEJIO BPALCHUS;

®  BBIUUCIATH COOTHOIICHUS MEXY IUIOMIAIMU TIOBEPXHOCTEH U 00bEMaMH TOJJOOHBIX TET;

e u300pakaTh U3ydaeMmble (UTYpHI, BHIMOIHATH (BBIHOCHBIC) TUIOCKHAE YEPTEKH H3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEI BPAICHUS;



® W3BJIEKATh, HMHTEPIPETUPOBATH U MPeoOpPa3oBBIBATH HMH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTekKaxX U PUCYHKAX;

e CcBOOOJHO OINEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

®  BBINOJIHATH ONIEPALMH HAJl BEKTOPAMH;

®  33/1aBaTh IUIOCKOCTb YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPJIMHAT;

e pemlaTh N€OMETPUYECKHE 3aJa4d Ha BBIYMCIICHHE YIVIOB MEXKAY IPSIMBIMU U ILIOCKOCTSIMU,
BBIYMCIICHUE PACCTOSIHUN OT TOYKH JIO IUIOCKOCTH, B LIE€JIOM, Ha IPUMEHEHHUE BEKTOPHO-KOOPINHATHOTO
METO/Ia IIPH PELICHUH;

e CBOOOJHO OMNEPUPOBATH TMOHITHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBUKCHUM;

®  BBINOJHATh M300pa)K€HUSI MHOTOIPAHHUKOB M TE€J BpAIlEHMs] NPHU NapajuleIbHOM IEpeHoce,
LEHTPAJIBHON CUMMETPHUH, 3€pKaIbHON CHMMETpPUH, MPU MOBOPOTE BOKPYT MPsSMOH, MpeoOpa3zoBaHMs
Moa00us;

® CTPOUTh CEYEHMsS] MHOTOTPAaHHUKOB W TeJl BpALICHMs: CEUEHMs] LWIMHJIpa (MapaiielbHO U
MEPIEeHIUKYIIIPHO OCH), CEUYEHUs KOHYca (MapaielbHble OCHOBAHUIO M MPOXOAAIINE YePEe3 BEPLINHY),
CEYEHMS 11apa;

® HCIOJb30BATh METOAbBl IIOCTPOEHUS CEYEHWH: METOJ CIEI0B, METOJ BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJI TEPEHOCA CEKYIIEN MIIOCKOCTH;

e  JI0OKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHNUS;

® [pUMEHSTh TreoMmeTpuueckue (GakThl I peHIeHHs  CTepeoOMEeTpUYEecKHX  3ajad,
MIPEANOJIAraroluX HECKOJIBKO IAroB PEUIeHUs, €CJIM YCIOBHs IPUMEHEHHUs 3a/1aHbl B IBHOM M HESIBHOM
(opwme;

e pemarh 3a4a4d  Ha JI0Ka3aTeIbCTBO MATEMaTHMYECKUX OTHOIICHMH U  HAaXOXKICHHUE
T€OMETPUYECKUX BEJIINYUH;

® IPUMCEHATH IPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHKAIlMOHHBIE CHCTEMBI IIpU
PELICHUN CTEPEOMETPUYECKHUX 3a]a4;

® IPUMCHATH IIOJYYECHHBIC 3HAHUSA Ha IPAKTHKE: CpPaBHHMBATh, AHAJIM3UPOBATh U OLICHUBATH
pealIbHbIE CUTYallH, IPUMEHATh U3y4EHHBIC ITIOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE NTOMCKA PEILCHUS
MaTeMaTU4ecKu CGHOPMYIUPOBAHHOM MpPOOJIEMBbl, MOJEIUPOBaTh pEaJbHbIE CHUTyallUd Ha S3bIKE
TE€OMETPHH, UCCIIEI0BATh MIOCTPOECHHBIE MOJIENH C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TOHATHH U TEOPEM,
anmapara anreOphl, pellaTth MPAKTUYECKHE 3aJayM, CBS3aHHBIE C HAXO0XJIEHHEM TIeOMETPUUYECKUX
BEJIMYHH;

® UMETh IpPEJCTAaBICHHUS OO0 OCHOBHBIX 3Talax pa3BUTUS I'€OMETPUM KaK COCTaBHOM YacTu
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
HaumeHnoBaHue pa3aesioB 1 TeM IPOrPaMMBbI Konrpoasnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 BBenenue B ctepeomMeTpuio 23 1 0 bubmmorexa HOK
https://educont.ru/
2 B3anMHOe€ pacnosiokeHue npsiMbIX B IPOCTPAHCTBE 6 1 0 bubmmorexa HOK
https://educont.ru/
. bubnuorexa [JOK
3 [TapamrenpHOCTE NPSAMBIX U IIJIOCKOCTENW B IPOCTPAHCTBE 8 0
https://educont.ru/
4 [lepneHMKYISIPHOCTD NMPSMBIX U INIOCKOCTEN B )5 0 bubnuoreka [JOK
IIPOCTPAHCTBE https://educont.ru/
5 VYTIBl U paccTOSTHUS 16 1 0 bubmorexa OK
https://educont.ru/
6 MHororpaHHUKH 7 1 0 bubmorexa HOK
https://educont.ru/
7 Bexkrtopsl B mpocTpaHcTBe 12 0 bubmorexa HOK
https://educont.ru/
bub OK
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT 5 2 0 nbmmorexa 11
https://educont.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KVIACC

KoauyecTBO yacoB
DJIeKTpOHHbIe (N (PPOBbIE)
Ne n/m HanmenoBanue pa3iaesioB 4 TeM NPOrpaMMbl KounrpoJbHbie | [IpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI

1 Ananutrnyeckas TeOMeTpHst 15 1 0 bubmmorexa HOK
https://educont.ru/

2 [ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIMS 3HAHUN 15 1 0 bubnmorexa LOK
https://educont.ru/

3 O06bEM MHOTOTpaHHUKA 17 1 0 bubmmorexa HOK
https://educont.ru/

4 Tena BpameHus 24 1 0 bubmorexa LOK
https://educont.ru/

5 [Tnomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX Tell 9 1 0 Bubnmorexa [IOK
https://educont.ru/
bu6moreka [IOK

6 Hlpwienns > I 0 https://educont.ru/

7 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT 17 2 0 bubmmorexa ITOK
https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos
Ne Mara DJIeKTpOHHbIe HH(poBbIE
Tema ypoka Konrpouasnsbie | [IpakTuyeckue
n/n Bcero H3y4YeHUusi | oOpa3zoBaTe/ibHbIE pecypcChl
padoThI padoThI
bubnuorexa [JOK
1 [ToBTopenue: Teopema [udaropa Ha miaockoctu 1 0 1
https://educont.ru/
[ToBTOpenue mianumerpuu: Teopema o 0 bubnuorexa [JOK
2 MIPOMOPLIMOHANBHBIX oTpe3kax. [lonobue 1 https://educont.ru/
TPEYroJIbHUKOB
3 [ToBTOpEHHUE: TPHTOHOMETPHS PIMOYTOJIEHOTO . 0 brbmotexa LIOK
TPeyroNbHUKA https://educont.ru/
[ToBTOpEHME: Yyroy Mex 1y NPSIMBIMU Ha IIJIOCKOCTH, 0 bubnuoreka [IOK
4 TPUTOHOMETPHS B TPOU3BOJILHOM TPEYTOJIbHUKE, 1 https://educont.ru/
TeOpeMa KOCUHYCOB
[ToBTopenue nmnanumerpun: Teopema MeHenas. 0 bubmuorexa [JOK
5 PacueTsl B ceueHUAX Ha BBIHOCHBIX YEPTEkKAX. 1 https://educont.ru/
Hcropus pa3BUTHS IUIAHUMETPUN U CTEPEOMETPUHU
[TonsTHA cTepeoMeTpun: TOYKa, IpsAMas, 0
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE NMpaBUia
bu6mmoreka [JOK
6 1300pakeHNs Ha PUCYHKE TIOCKOCTH, 1
https://educont.ru/
napajiesIbHbIX MPSAMBIX (OTPE3KOB), CEPEeIUHbBI
OTpe3Ka
OcHOBHBIE IpaBUIa H300paKEHHs HA PUCYHKE 0
bu6mmoreka [JOK
7 IUIOCKOCTH, NMapajulebHbIX NPSAMBIX (OTPE3KOB), 1
https://educont.ru/
CEpeHBbI OTPE3Ka
DieMEHTHI CHEPUIECKON TEOMETPHH: 0 brbmiorexa [IOK
8 1 https://educont.ru/

T€OAC3NYCCKHUE JIMHUN HAa 3emie




AXCHOMBI CTCPCOMCTPHU U MICPBLIC CIICACTBUS U3

bubmuoreka [JOK

IIPSAMOM NapaJlJIeIbHOM JaHHOM IIPSIMOW,

9 HIX https://educont.ru/
AKCHOMBI CTEPEOMETPUHM U IIEPBBIE CIIEJCTBHS U3 brbmotexa LIOK
10 HIX https://educont.ru/
AKCHOMBI CTEpPEOMETPUHM U NIEPBBIE CIEICTBUS U3 bubnuorexa [JOK
1 Hux. CrocoObl 3a1aHUs NPSMBIX U IIJIOCKOCTEHN B https://educont.ru/
npocTtpancTBe. O603HAUYCHUSI IPSAMBIX U
IIJIOCKOCTEMN
bubmmoreka [IOK
12 KonTposnpHas pabota "AKCHOMBI cTepeoMeTpun” https://educont.ru/
[ToHATHA: mapamIeNbHOCTh NPSMOM U TUIOCKOCTHU B bubnuoreka [IOK
13 npocTpaHcTse. [Ipu3Hak mapamieabHOCTH NPAMOUN https://educont.ru/
U miockocTu. CBOMCTBA MapaJIEIbHOCTH MPSIMOM 1
IJIOCKOCTH
[TapannensHOCTH TpeX NpsAMBIX. Teopema o TpEx bubmuorexa [JOK
14 napajieabHbIX OpsMbIX. Teopema o https://educont.ru/
CKPEIUBAIOIIUXCS IPSMBIX
B3anMHoe pacnosiokeHue npsiMbIX B bubnuorexa [JOK
15 npocTpaHcTBe. CKpeIuBaromuecs mpsmbie. https://educont.ru/
[Ipu3Haky CKpemMBaIOIIMXCS NPAMBIX.
[TapannenpHble IpsAMBIE B TPOCTPAHCTBE
bubnuoreka [JOK
16 VYTroa Mex Iy CKpEeIUBAOIUMHUCSA MPSMBIMU https://educont.ru/
enTpanbpHas mpoeknus. YToi ¢ bubnuorexa [IOK
17 COHAIPABJICHHBIMU CTOPOHAMU. YTOJI MEXKITY https://educont.ru/
MIPSIMBIMH
13 Teopema o cyiiecTBOBaHUM U €AMHCTBEHHOCTH bubnuorexa [IOK




MPOXOJAIIEH uepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kallle Ha JaHHOM npsAMou. Jlemma o
NMEPCCCUCHNH TapAJJICIIBbHBIX IMPAMBIX INIOCKOCTBIO

https://educont.ru/

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEKTY

bubmmoreka [{OK
https://educont.ru/

19 CKPEILMBAIOIIUMHUCS IPSIMBIMU B IPOCTHIX

CUTYaIUIX

[TonsTHS: epeceKkaronuecs MIOCKOCTH, bubnuorexa [JOK
20 TIEPeCeKArOIINEcs PsMasi M IIOCKOCTB; https://educont.ru/

MOJIYTIPOCTPAHCTBO

[TonsTus: nepecexaronmecs MIOCKOCTH, bu6moreka [IOK
21 IepeceKaroInecs npsmas u II0CKOCTb; https://educont.ru/

MOJIYIPOCTPAHCTBO

TapanensHble IIOCKOCTH. ITpi3HaKn brbmotexa LIOK
22 NapaJIeIbHOCTH JABYX TIIOCKOCTEH https://educont.ru/

TeopeMa o0 mapaieIbHOCTH U €JUHCTBEHHOCTH bubmuorexa [JOK
73 IUIOCKOCTH, npoxonﬂmeﬁvqepe:«s TOYKY, HE https://educont.ru/

MIPUHAJUISKALYIO JAHHOM INIOCKOCTHU U CIIEICTBHS

n3 Hee

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O bubnuoreka [JOK
4 [apaJuIeIbHOCTH IIPAMBIX [IEpeceUeHus Ipu https://educont.ru/

MEPECEUCHHH JIBYX NapaJlIeIbHBIX IIOCKOCTEN

TpeThel

CpoiicTBa napasuieIbHbIX IIOCKOCTEN: 00 OTpe3Kax bubnunorexa [JOK
75 MapaJuIeIbHBIX MIPSAMBIX, 3aKIIOYEHHBIX MEXKLY https://educont.ru/

NapajuIeIbHBIMU INIOCKOCTSIMHU; O NIEPECEUEHUN

MPSIMOM € ABYMS NapauIEIbHBIMU IIJIOCKOCTSMU

I'eoMeTpuueckne 3a1auy Ha BEIYUCIICHUE U bubnuoreka [IOK
26 JI0Ka3aTeIbCTBO, CBA3aHHBIE C ITapalaeIbHOCTHIO https://educont.ru/

MpsAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC




bubmuoreka [JOK

27 Merton cnenoB IS MOCTPOEHUS CEUYECHHM https://educont.ru/
2% MeTon cieoB st MOCTpoeHus ceuenuii. CBOMCTBa bubmiorexa [OK
niepecedeHnii IPSAMBIX U MIIOCKOCTEH https://educont.ru/
20 MeTon cieoB st MOCTpoeHus ceuenuii. CBOMCTBa bubmorexa [IOK
TnepeceveHuil NPSAMBIX M IIOCKOCTEN https://educont.ru/
[TapannensHoe npoekTupoBanue. OCHOBHbBIE bubnuorexa [JOK
30 CBOMCTBA MMAPAJUIEIBHOTO IPOECKTUPOBAHMSL. https://educont.ru/
N3006paxkenue pazHbIX GUTryp B mapaienbHON
MIPOEKITUH
[TocTpoeHune ceueHus, MpoOXOIAIIETr0 YEPE3 JaHHYIO bubmuorexa [JOK
31 MPSIMYIO Ha YEPTEkKE U NapaJlIeIbHOTO APYron https://educont.ru/
npsAMoil. Pacuér oTHOIIEHUH
1 KonTtponbHas pabota "B3anMHOE paconoxeHue bubmoreka [IOK
IPAMBIX U TIOCKOCTEH B ITpocTpaHCcTBE" https://educont.ru/
[TeprieHAMKYIAPHOCTD MPSIMOM U TIIIOCKOCTH. bubnuoreka [JOK
33 [Ipu3Hak nepneHANKyISPHOCTH IPSIMOM U https://educont.ru/
IJI0CKOCTH
[TeprieHAMKYIAPHOCTD MPSIMOM U TIIIOCKOCTH. bubnuoreka [JOK
34 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOU U https://educont.ru/
TJI0CKOCTH
35 [TepnenauKynsp u HakIoHHas. [TocTpoeHue bubnuorexa IIOK
TIEPIEHANKYIIAPA U3 TOUKH Ha TIPAMYFO https://educont.ru/
3aaun Ha JOKA3aTeNbCTBO M UCCIIeI0BaHNE, bubnuoreka [IOK
36 CBSI3aHHBIC C PACIIOJIOKEHUEM IIPSMBIX B https://educont.ru/

IIPOCTPAHCTBE




TeopeMa 0 CylIECTBOBAHUU U €IUHCTBEHHOCTH

bubmuoreka [JOK

37 IIPSIMOM, IIPOXOJAIIEH Yepe3 TOUKY IIPOCTPAaHCTBA U https://educont.ru/
HEPIICHANKYISPHOM K IIOCKOCTH
18 [Mpu3HAaK EePIeHIUKYISIPHOCTH MIPSIMON 1 bubmiorexa [IOK
IIOCKOCTH KaK CIIEICTBHE CUMMETPUM https:/educont.ru/
39 PaccTostHKE OT TOUKH [0 IIJIOCKOCTH, PACCTOSHHE bubmorexa [IOK
OT IIPAMOIf 10 IIIOCKOCTH https://educont.ru/
40 [Meprnenaukynsp u HakaouHas. [ocTpoenue bubmmoreka [IOK
NEPIEHIUKYIIAPA U3 TOUKH Ha TPIMYIO https://educont.ru/
41 Teopema 0 TpEx MepHEHANKYISIpax (psMast 1 brbmiorexa LIOK
oGparHas) https://educont.ru/
4 Teopema o Tpéx mepneHauKyspax (mpsamas u bu6miorexa LOK
oGparHas) https://educont.ru/
43 [Mepnenaukynspubie miockoct. CBoiicTBa bu6miorexa LOK
B3aUMHO MePHeHIUKYIAPHBIX III0CKOCTeH https://educont.ru/
bu6mmoreka [JOK
44 OpTOroHanbHOE MPOEKTUPOBAHUE https://educont.ru/
45 JIByrpaHHsbIil yros. CBOHCTBO JIMHEHHBIX YIJIOB Bubmorexa [IOK
JIBYTPAHHOTO yriia https://educont.ru/
[pu3HaK MepneHIUKYIIPHOCTH IIOCKOCTEH; bubmmoreka [IOK
46 Teopema O MPSMOU IepeceYeHusl IBYX III0CKOCTEN https://educont.ru/
NEPIEH UK YIAPHBIX TPEThEH TIIOCKOCTH
47 Teopema 0 AuaroHaml IPsIMOYTOJIBHOTO bubnuorexa IIOK

Iapajijiejcenuieaa u CJICACTBUC U3 Hee

https://educont.ru/




TpéXrpaHHbIl yros, HepaBeHCTBA IS

bubmuoreka [JOK

48 TpexrpanHbIx yrioB. Teopema Iludaropa, Teopemsr https://educont.ru/
KOCHHYCOB M CHHYCOB JUIsl TPEXIPAHHOIO yIJia

49 [IpsiMoii mapasuiesenumne;, mpsMOYrobHBIH bubmorexa LIOK
napasueNenunes, Kyo https://educont.ru/
[IpsimoyromnbpHbIN Napasuienenunesn; Kyo; bubnnorexa [JOK

50 M3MEpeHusi, CBOMCTBA MPSIMOYTOJIbHOTO https://educont.ru/
napaJuiesenure/a
CaoiicTBa Kyba ¥ PAMOYTOJILHOTO bubmiorexa [IOK

51 napasiienenumesa https://educont.ru/

- Boluncnienue 1IMH OTPE3KOB B Ky0e 1 bubnmorexa LIOK
HPSAMOYTOJILHOM MapajlielenuIee htps://educont.ru/

53 [ToKCK MepHeHMKYIIPHBIX MIPAMBIX € TOMOIIBIO bu6miorexa LOK
TMepIeHINKYISPHBIX MI0CKOCTEH https://educont.ru/
[TapannensHast TpoeKUsl, IPUMEHEHHUE IS bubmuorexa [JOK

54 MMOCTPOCHHUSI CEUCHUM KyOa M mapaijiesienunesa. https://educont.ru/
CaolicTBa napajuiesienuiea u Npu3Mbl

55 [TocTpoeHue ceuenuii Ky0a, IPU3Mbl, IPaBUILHON but6miorexa [HOK
HHUPaMUJIBI C HOMOILBIO OPTOrOHAIBHOM IPOEKINK https://educont.ru/

56 [ToctpoeHue ceyeHuit Ky0a, IPU3MBbI, IPABHIILHOM bu6miorexa [HOK
HHUPaMHUJIBI ¢ HOMOILBIO OPTOrOHAILHOM MPOEKINK https://educont.ru/
CuMMeTpHsl B IPOCTPAHCTBE OTHOCHTEILHO Bubnuoreka [TOK

P pocTp

57 IockocTH. Ilnockoctu cummerpuii B https://educont.ru/
MHOTOTPaHHHKAX

58 I[paBuIibHBIE MHOTOTPAHHUKH. PacuéT paccTosHuit Bubnmorexa IIOK

OT TOYKH OO IINTOCKOCTH

https://educont.ru/




IIpaBuiibHBIE MHOTOTpaHHUKU. Pacdy€r paccrosHui

bubmuoreka [JOK

59 .

OT TOUKH 110 MIOCKOCTH https://educont.ru/
60 Crioco0bl OIYCTHTH MEPIIEHIUKYIIAPBI: CHMMETPUSI, bubmiorexa [OK

CIBUT TOYKH M0 NapajuIeNbHON IPAMOi https://educont.ru/
61 CIBHT 110 HEMApaUIEIbHON PAMON, H3MEHEHUE bubmuorexa [IOK

paccTosHHii https://educont.ru/
2 [ToBTOPEHHUE: YrOJI MEXK LY CKPELIMBAIOIUMUCS bubmmoreka [IOK

IPSMBIMHU B IPOCTPAHCTBE https://educont.ru/
63 [CeoMeTprYECKHE METO b BHIUMCIIEHUS YIiTa MEKTY bubmoreka [IOK

HPAMBIMEA B MHOTOTPaHHUKAX htps://educont.ru/

CrepeomeTpuyeckre U NPUKIIAIHbIE 3a0a4H, bubmuorexa [JOK
64 CBA3aHHBIE CO B3aMHBIM PACIIOIOKEHUEM MIPSIMBIX https://educont.ru/

U IUIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIINECS MPSIMBIE, bubmuorexa [JOK
65 IapajulesIbHbIE IIIIOCKOCTH B CTAHAAPTHBIX https://educont.ru/

MHOTOTPaHHUKAX

Brrunciienue paccToOAHUN MEXTY bubnuoreka [JOK
66 CKPELIUBAIIUMUCS TPAMBIMU C IOMOLIBIO https://educont.ru/

NEPIEHIUKYJIIPHON INIOCKOCTU

bubnuoreka [JOK

67 KonTponsnas paborta "Yrisl u paccrossHus" https://educont.ru/

MHororpaHHUKH, 1300paKeHne MPOCTEHIINX bubnuoreka [IOK
68 IIPOCTPAHCTBEHHBIX (PUTYp, HECYIECTBYIOLIUX https://educont.ru/

00BEKTOB

MHOrorpaHHHKH, H300paXKeHHE MPOCTEHIINX bubmuorexa IIOK
69 https://educont.ru/

IMPOCTPaHCTBCHHLIX (I)I/II‘yp, HCCYIICCTBYIOMIUX




00BEKTOB

bubmuoreka [JOK

70 Brinykiible MHOrorpaniuku. Teopema Oitniepa https://educont.ru/
1 Boinykiisie MEHOrorpanauku. Teopema Diinepa. bubnmorexa LHOK

[IpaBunbHBIE U TOTYIPABUIBHBIE MHOTOTPAHHUKH hitps://educont.ru/
- [pusma. IIpsmas ¥ HAKIOHHAS IPU3MBI. bubmiorexa [IOK

TTpaBuibHAs MIpU3Ma https://educont.ru/
7 [T10CKOCTH U NIEPIICHANKYIISIPHBIE UM MIPAMBIE B bubmuorexa IIOK

MHOTOrpaHHHKAX https://educont.ru/
4 [TI0CKOCTH U NEPIIEHANKYIISPHBIE UM MIPAMBIE B bubmoreka [IOK

MHOTOrpaHHHKAX https://educont.ru/
- [Mupamuna. Bugs! nupamun. [paBunsHas bubmoreka [IOK

nupamua https://educont.ru/

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém bubnuoreka [IOK
76 ToukaMm Ha pébpax. Co3zmaHne BHIHOCHBIX YepTExKeH https://educont.ru/

1 3aIKCh IIaroB MOCTPOCHUS

N3obpaxenune ceueHunit mupaMu b, Kyda u bubnuoreka [JOK

MIPU3MBI, KOTOPBIE MPOXOIAT uepe3 ux péopa. https://educont.ru/
71 N3o00paxkeHue nepeceueHus: NOMTyIeHHBIX

wiockocTeil. PackpammBanue mocTpoeHHbIX

CeUeHUH pa3HbIMU I[BETAMU

N3o0paxkenue ceueHnit mipamMuibl, Kyoa u bubnunoreka [JOK

IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 ux péodpa. https://educont.ru/
78 N306pakeHue nepecedyeHus noTy4yeHHbIX

IIOCKOCTEH. PaCKpaH_II/IBaHI/Ie MOCTPOCHHBIX
CEUCHUI Pa3HbIMHU LIBETAMU




N300pakenue ceueHuil mupaMupl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 ux péopa.

bubmuoreka [JOK
https://educont.ru/

79 N3006pakenue nepecedyeHus moTydeHHbIX
IIJIOCKOCTEN. PackpanmBaHye oCTpOEHHbBIX
CEYECHMM pa3HbIMM LIBETaMU
N3o00parkeHue ceueHuit mupamMubl, Kyoa u bubnuorexa [JOK
IIPU3MBI, KOTOPBIE IIPOXOJIAT Uepe3 ux peopa. https://educont.ru/
80 N300paxkenue nepeceuyeHus: NOJTydeHHBIX
IIJIOCKOCTEN. PackpanmBaHne oCTpOEHHBIX
CEYECHMI pa3HbIMU LIBETaMU
[TocTpoenne ceueHuii B mupamu/ie, Kyoe mo Tpém bubmuorexa [JOK
81 ToukaMm Ha pébpax. Co3zaHne BHIHOCHBIX YepTEexKeH https://educont.ru/
1 3aIKCh IIaroB MOCTPOEHUS
[TocTpoenne ceuenunii B mupamu/ie, Kyoe 1mo Tpém bubmuorexa [JOK
82 ToukaM Ha p&opax. Co3aHne BEIHOCHBIX YePTEKEH https://educont.ru/
1 3aIKCh IIaroB MOCTPOCHUS
[TocTpoenune ceuenuii B nmupamu/ie, Kyoe mo Tpém bubmuorexa [JOK
83 ToukaM Ha p&opax. Co3aHre BBIHOCHBIX YePTEKEH https://educont.ru/
1 3aIKCh IIaroB MOCTPOCHUS
Cucremaru3anys 3HaHul "MHOTOTpaHHUK U €r0 bubmuorexa IIOK
84 s1eMeHTh" https://educont.ru/
bubmuoreka [JOK
85 Kontponbras padora "MHuororpanHuku" https://educont.ru/
bubnuoreka [JOK
86 IlonsTHE BEKTOpA HA MJIOCKOCTH U B IPOCTPAHCTBE https://educont.ru/
bu6mmoreka [JOK
87 CymMma BEKTOpOB

https://educont.ru/




bubmuoreka [JOK

88 Pa3Hocth BEKTOpOB https://educont.ru/
bubmmoreka [{OK
89 YMHOKEHUE BEKTOPA HA YUCIIO https://educont.ru/
bu6mmoreka [{OK
90 [IpaBuio napamnenenunena https://educont.ru/
Pasnoxxenne BektTopa 1o 6azucy Tpéx BEKTOPOB, HE Bubmiorexa [TOK
91 . https://educont.ru/
JIeXKAIIUX B OJJHOM IIOCKOCTH
Brrurcnenue yriia Mex 1y BEKTOpaMu B Bubmaotexa IIOK
92 https://educont.ru/
MIPOCTPAHCTBE
bu6moreka [IOK
93 [Ipocreimme 3aga4n ¢ BEKTOPAMHU https://educont.ru/
bu6mmoreka [IOK
94 [IpocTeimue 3aga4n ¢ BEKTOPAMHU https://educont.ru/
bu6mmoreka [JOK
95 [Ipocreitmue 3a1a4n ¢ BEKTOpaMu https://educont.ru/
bubnuoreka [JOK
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu https://educont.ru/
bubnuoreka [JOK
97 CkansipHo€ NMpOU3BEICHUE https://educont.ru/
[ToBTOpeHue: 0000IICHE U CUCTEMATU3ALIHS Bubmiorexa HOK
98 . https://educont.ru/
3HaHUH «BekTopb»
N ka [JOK
99 O0001IeHNEe B CHCTEMATH3alHs 3HAHU I bubmorexa 10




https://educont.ru/

bubmuoreka [JOK

100 Hrorosas koHTpoJbHas paboTa 1 https://educont.ru/
bu6mmoreka [{OK
101 HToroBast KOHTpOJbHAsE paboTa 1 https://educont.ru/
bubmmoreka [{OK
102 O0006111eH1E U cCUCTEMATH3aIUs 3HAHUI 1 https://educont.ru/
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102




11 KVIACC

KosunuecTBO Yacos DIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasnsbie | IIpakTnuyeckue
n/n Bcero u3yuyeHusi | odpazoBaTesibHbIE
padoTsI padoThI pecypebr
[ToBTOpenue Temsl "KoopauHaTel BEKTOpa Ha INIOCKOCTH U bubimoreka LIOK
! B MPOCTpaHCTBE" 1 0 https://educont.ru/
0 bubnuoreka [JOK
2 [ToBTOpenue Temsl "CransipHOE TPOU3BEICHNE BEKTOPOB" 1 https://educont.ru/
[ToBTOpeHue TeMbl "Bbruucinenue yriia Mexxay BEKTOpaMH B 0 bubimoreka [IOK
3 nmpocTpancTee" 1 https://educont.ru/
IToBTOpEHUE TEMBI "YpaBHEHHE MIPSIMOU, TIPOXOAALIEH 0 bubmoreka LOK
4 yepes JIBe TOUKHU" 1 https://educont.ru/
YpaBHEHHE TIOCKOCTH, HOPMaJlb, ypaBHEHHUE TIOCKOCTH B 0 bubnuoreka [IOK
> OTpe3Kax 1 https://educont.ru/
YpaBHeHUE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B 0 bubmoreka [IOK
6 OTpe3Kax 1 https://educont.ru/
0 bu6mmoreka [JOK
7 BekTopHoe npousseeHne 1 https://educont.ru/
0 bubnuoreka [JOK
8 JIuHeiHbIe HEPaBEHCTBA, JUHEHHOE MPOTPAMMHUPOBAHKE 1 https://educont.ru/
0 bubmuoreka [JOK
9 JIuneliHble HEPABEHCTBA, JIMHEMHOE TPOTrpaMMHUPOBAHUE 1 https://educont.ru/
10 AHaJIMTUYECKUE METOIbI pacy€Ta yrila MeKIy NPSMBIMU B 1 0 bubmunorexa LIOK

MHOT'OrpaHHUKax




https://educont.ru/

AHanuTH4eCKrue METO/bl pacy€Ta yriia Mex1y

bubmuoreka [JOK

11 )
IUIOCKOCTSIMU B MHOTOI'PaHHHMKAaX https://educont.ru/
2 dopmyia pacCTOSHHUS OT TOUKHU 0 TUIOCKOCTH B bubmuoreka [IOK
KOOpJIMHATAX https://educont.ru/
bubmmoreka [{OK
13 Haxosxienue paccTosiHU#M OT TOUKH JI0 TFIOCKOCTH B KyOe https://educont.ru/
14 HaxoxieHre pacCTOSIHAN OT TOYKH JI0 IFIOCKOCTH B bubmnorexa IIOK
MPaBWJILHON TTHpaMUIC https://educont.ru/
bu6moreka [IOK
15 KonTponbnas pabora "AHnanutuyeckas reomerpus” https://educont.ru/
bu6mmoreka [IOK
16 CedeHust MHOTOIPAHHUKOB: CTaHIAPTHBIE MHOTOTPAHHUKH https://educont.ru/
bu6mmoreka [JOK
17 CedeHusi MHOTOIPAHHUKOB: METO/T CIEJ0B https://educont.ru/
18 CedeHusi MHOTOIPAHHUKOB: CTaHIAPTHBIE TJIOCKOCTH, bubmoreka LIOK
MEepPECEUCHUS MPSAMBIX U MJIOCKOCTEH https://educont.ru/
19 [TapannensHble TPSAMBIE U TNIOCKOCTH: HapaslIeIbHbIC bubmoreka [[OK
CeUeHUS https://educont.ru/
bu6mmoreka [JOK
20 [TapannenbHble TpsIMbIE U MIJIOCKOCTH: PACUET OTHOLIEHUMN https://educont.ru/
)1 [TapannenbHble NPsIMbIE U MIJIOCKOCTH: YIJIbI MEXKIY bubmoreka LIOK

CKpCUIUMBAOIIUMUCS ITPAMBIMU

https://educont.ru/




HepHeHHI/IKyJISIprIC MMPAMBIC U IINIOCKOCTH: CTAHAAPTHBIC

bubmuoreka [JOK

22 Iapsel MEPIEHIUKYISIPHBIX INIOCKOCTEH U MPSAMBIX, https://educont.ru/
CUMMETPUHA MHOTOTPAaHHHKOB
3 I[TeprieHIMKYISIPHBIC MPSIMBIE M IUIOCKOCTH: TEOPEMa O bubnmorexa LHOK
TPeX IEpICHANKYIAPaX https://educont.ru/
4 ITeprieHMKYISPHBIC TIPSIMBIC U IIOCKOCTH: BEIYUCIICHUS brbnmorexa LIOK
JUIMH B MHOTOTPAHHHKAX https://educont.ru/
55 [ToBTOpEHHME: IO MHOTOYTOJILHUKOB, (POPMYIIBI JUTst bubmiorexa [HOK
IIoImaen, cooOpakeHus moaoous https:/educont.ru/
o6 [ToBTOpEHME: MIIOMIAAX MHOTOYTOJILHUKOB, (GOPMYJIBI IS bu6miorexa LHOK
IIOMIAIEH, COOOpaKEHHs OA00uS https://educont.ru/
7 [ToBTOpEHHME: TLIOIIAIH MHOIOYTOJILHUKOB, (HOPMYIIBI JUIs bubmoreka [IOK
IIoImae, cooOpakeHus Moaoous https://educont.ru/
[lnomaay ceyeHnii MHOTOrPaHHUKOB: TUIOMIAIN bu6mmoreka [IOK
28 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKECHUS https://educont.ru/
noxoous
[Inomanu ceyeHuii MHOTOIrPaHHUKOB: TIOIIAAN bu6mmoreka [JOK
29 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpakeHUs https://educont.ru/
nooous
30 KonrposnsHas padora "[IoBTOpeHHE: MHOIOIPAHHUKH, but6miorexa LHOK
CeueHHs MHOTOTPAaHHUKOB" https://educont.ru/
bu6mmoreka [JOK
31 O6béM Tenma. O6beM MPSIMOYTOIBHOTO MapaJuIieNenune1a https://educont.ru/
3anaun 00 yABOCHUH Ky0a, O KBaJparype Kyoa; o bubnuorexa IIOK
32 https://educont.ru/

TPUCEKLIUH yria




CrepeoMeTpudecKue 3a/1auu, CBSI3aHHBIE C 00bEMOM

bubmuoreka [JOK

33 )
MIPSAMOYTOJILHOTO NapajuiesenuIiesa https://educont.ru/
34 [Tpuknanneie 3a7a9u, CBSI3aHHBIE C BBIYUCICHUEM 00bEMa bubamnoreka LIOK
MPSAMOYTOJILHOTO NapajuieienuIesa https://educont.ru/
bubmmorexa [{OK
35 O06BEM TIPSIMOI TPU3MBI hitps://educont.ru/
36 CrepeomeTpuiecKue 3a/1a4u, CBI3aHHBIEC C BEIYHCIICHUEM bubimoreka LIOK
00BEMOB MPAMOI1 MPU3MBI https://educont.ru/
- [puKIagHbBIE 3a1a49H, CBA3AHHBIE C 0OBEMOM IIPAMO bubmmorexa [IOK
MPU3MBI https://educont.ru/
38 BeramciieHne 00bEMOB Tell € TIOMOIIBIO OMPE/IENEHHOTO bub6nmorexa [IOK
unTrerpana. O0bEM HAKIOHHOMN MTPU3MEI https://educont.ru/
39 BerarciieHne 00bEMOB Tell € TIOMOIIBIO OIPE/IENIEHHOTO bubnmnorexa [IOK
nHTerpana. OObEM MUPaMHUIBI https://educont.ru/
40 ®dopmyna 00bEmMa mupamuel. OTHOIIEHHE 00HEMOB bubnuoreka [JOK
MUPpaMHU/I ¢ OOLTUM yTIIOM https://educont.ru/
A1 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00HEMOB bubmoreka LIOK
MUpaMuJ ¢ OOIIUM YTIOM https://educont.ru/
4 CrepeoMeTpHYECKHUE 3a/1a4M, CBI3aHHBIC C 00BbEMaMHU bubmorexa LIOK
HAKJIOHHOM TPU3MBI https://educont.ru/
43 CrepeoMeTrpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU bubanoreka LIOK
MMUPAMUBI https://educont.ru/
m [Mpuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C bu6nmoreka [JOK

00BEMOM HAKJIOHHOM MPU3MBI




https://educont.ru/

[Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3AHHBIE C

bubmuoreka [JOK

45 i )
00BEMOM MUPAMUIBI https://educont.ru/
46 [Ipumenenue 00bEMOB. BrIuncieHne paccTosHUS 10 bubmoreka [IOK
IJIOCKOCTHU https://educont.ru/
bubmmoreka [{OK
47 KonTponsnas padora "O0béM MHOTOrpaHHUKA" https://educont.ru/
48 [unuuapudeckas OBEPXHOCTh, 00pa3yroIIre bubmnorexa IIOK
LWIMHAPUYECKOH MOBEPXHOCTH https://educont.ru/
49 Humungp. Ipsamoii kpyrosoit numuap. ITnomans bubnnoreka [IOK
MMOBEPXHOCTU UITUHIPA https://educont.ru/
5o | Kommieckas nosepxuocts, oGpasyiompue Koumueckoii bubmorexa [IOK
noBepxHoctu. Konyc https://educont.ru/
51 CedeHue KOHYyca MIIOCKOCThIO, MapaJIeIbHOM MIOCKOCTH bubnmnorexa IIOK
OCHOBaHHS https://educont.ru/
52 VYceuénHslil konyc. M300paXkeHne KOHYCOB U YCEUEHHbIX bubmorexa [IOK
KOHYCOB https://educont.ru/
53 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH Bubmorexa [JOK
KOHYyca https://educont.ru/
54 [Tnomans OOKOBOM NOBEPXHOCTH U MOIHON MOBEPXHOCTH bubmorexa [IOK
KOHYCa https://educont.ru/
55 CrepeomeTrpuueckue 3aJ1auu Ha J10Ka3aTeIbCTBO U bubmioreka [[OK

BBIYUCIICHUC, IOCTPOCHUCM CcedeHUI OUJIMHApAa, KOHYCa

https://educont.ru/




CTepCOMeTpI/I‘ICCKI/IC 3aJa4M Ha A0Ka3aTCJIbCTBO U

bubmuoreka [JOK

56 . .
BBIUMCIIEHUE, TOCTPOCHUEM CEUCHHI IIMIINH/IPA, KOHYCa https://educont.ru/
bubmmorexa [{OK
57 [IpukiagHele 3aa4n, CBS3aHHbBIE C UIMHIPOM https://educont.ru/
bubmmorexa [IOK
58 [IpuknanHeie 3a1a4u, CBsI3aHHBIE C IIMJIMHAPOM https://educont.ru/
bubmmoreka [{OK
59 Cdepa u map https://educont.ru/
60 ITepeceuenne cepsl 1 mapa ¢ MI0ckocThio. Kacanue mapa bubnmorexa LIOK
1 chephl TOCKOCTHI0. BH 1 n300pakeHue mapa hitps://educont.ru/
61 ITepeceuenne chepsl 1 mapa ¢ MmIockocThio. Kacanue mapa brbnmorexa LIOK
u chepsl TIOCKOCTHI0. By u n3o0paxkenue mapa https://educont.ru/
bu6mmoreka [IOK
62 VYpasuenue chepsl. [Tnomans chepsr u e€ yacreit https://educont.ru/
bu6mmoreka [JOK
63 Cummerpust cepsl 1 1apa https://educont.ru/
CrepeoMeTpHruecKue 3a/1aui Ha JOKa3aTelbCTBO U bubnuoreka [JOK
64 BBIYHCIICHHUE, CBSI3aHHBIE CO C(Eepoii U MIapoM, https://educont.ru/
MIOCTPOCHUEM UX CEYCHHH MI0CKOCTHIO
CrepeoMeTpHruecKkue 3a/1aui Ha JOKa3aTelbCTBO U bubnunoreka [JOK
65 BBIUMCIIEHUE, CBA3aHHBIE CO Chepoil u mapom, https://educont.ru/
MIOCTPOEHUEM UX CEUEHHH MIOCKOCThIO
bu6mmoreka [JOK
66 [Ipuknaanele 3a1a4uu, CBsI3aHHbIE cO c(epoil U mapoM https://educont.ru/




[ToBTOpEHME: OKPYKHOCTD Ha IUIOCKOCTH, BBIYMCIICHUS B

bubmuoreka [JOK

67 )
OKPYKHOCTH, CTaHJAPTHBIC IT0I00US https://educont.ru/
68 Pazinynbie KOMOMHALIMK TEJI BPAILIEHUS U bubnuorexa [IOK
MHOTOT'PAHHUKOB https://educont.ru/
bubmmorexa [{OK
69 3agaun o teme "Tena u MOBEPXHOCTH BpalieHUs " https://educont.ru/
bubmmoreka [{OK
70 3agaun no teme "Tena u MOBEPXHOCTH BpalieHUs " https://educont.ru/
bu6moreka [IOK
71 KonTponbHas pabota "Tena 1 noBepXHOCTH BpaleHUs " https://educont.ru/
bu6moreka [IOK
72 O6béM muuHApa. Teopema 06 00bEME TPSIMOTO IUITUHIPA https://educont.ru/
7 BerarciieHne 00bEMOB Tell € TIOMOIIBIO OIPE/IENIEHHOTO bubnmnorexa [IOK
uHTerpana. O0bEM KoHyca https://educont.ru/
bu6mmoreka [JOK
74 [Tnomaau 60KOBOM | IMOJTHOM MOBEPXHOCTH KOHYCA https://educont.ru/
75 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbBIE C BHIYHCICHUEM bubnuoreka [JOK
00BEMOB IIMIIMH/pa, KOHYCa https://educont.ru/
76 [Tpuknanueie 3anauyn no Teme "OOBEMBI U IJIOMIAAN bubmorexa LIOK
noBepxHocren ten" https://educont.ru/
O06béM mapa u mapoBoro cexkropa. Teopema 06 00bEME bubnunoreka [JOK
77 mapa. [Inomans chepsr. CTepeomeTpudeckue 3a1auu, https://educont.ru/

CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB mrapa, mrapoBoro
CCTMCHTA U MIapOBOTO0 CCKTOpa




[Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3aHHBIE C

bubmuoreka [JOK

78 00BEMOM m1apa ¥ maomaaso cgepsl. COOTHOMICHUS MEXKITY https://educont.ru/
IJTOIAIIMH TTIOBEPXHOCTEH U 00bEMaMH TIOTI00HBIX TEIl
[TooOHbIe Tena B mpocTpaHcTBe. M3mMeHenne oobéma rpu bubnuorexa [JOK
79 nono0un. CTepeoMeTpruecKue 3a/1a4, CBI3aHHBIE C https://educont.ru/
BBIYUCIICHUEM 00BEMOB TEJ U IUIOIIAIEH TOBEPXHOCTEH
%0 KonTponsHnas pa6ota "TInomaam NOBEPXHOCTH M 00BEMEI brbnmorexa LHOK
KpYTIBIX Ten" https://educont.ru/
" JIBmkenus npocTpancTea. OTobpaxkenus. JBuKeHus u brbmorexa LHOK
paBeHCTBO Quryp. Ob1ue cBoiicTBa IBUKEHHM hitps://educont.ru/
Bunbl nBukeHni: mapajuieabHbIi IEPEHOC, [IEHTPaIbHAs bubnuoreka [JOK
82 CHUMMETpH, 3epKajIbHast CUMMETPHS, IIOBOPOT BOKPYT https://educont.ru/
psAMOH
bu6mmoreka [IOK
83 IIpeo6pazoBanus nonobus. Ilpsmas u chepa Ditnepa https://educont.ru/
bu6mmoreka [IOK
84 I'eomeTpuueckne 3a1aun Ha IPUMEHEHUE IBHKEHUS https://educont.ru/
bu6mmoreka [JOK
85 KonTtposnrHas padota "Bekropsl B mpocTpaHcTae” https://educont.ru/
O6o6maromniee noproperue 11 NoHsATHI U METOJIOB Kypca bu6mmoreka [JOK
86 reomerpun 10—11 kiaccoB, cucremaTu3anus 3HaHUM: https://educont.ru/
"[TapannenbHOCTh NPSAMBIX M TUIOCKOCTEN B MpOocTpaHCcTBE"
O6o6maromniee noproperue 11 moHSITHI U METOJIOB Kypca bubnunoreka [JOK
87 reoMmerpun 10—11 kmaccos, cuctemaTu3anys 3HaHUN: https://educont.ru/
"BexTopsl B npocTpaHcTBe"
28 O6o6maromniee nopropeHue 11 moHSITHI U METOJIOB Kypca bubnunoreka [JOK

reoMmerpun 10—11 kaccos, cuctemaTu3anys 3HaHUM:




"BexTopsl B npocTpaHcTBe"

https://educont.ru/

O6o6maromee noproperue 11 MOHITHI U METOJIOB Kypca

bubmuoreka [JOK

89 reomerpun 10—11 kiaccoB, cuctemMaTn3anus 3HaHUM: https://educont.ru/
"O6peM MHOTOTpaHHUKA"
O6o6maromee noproperne 11 MOHITHI U METOJIOB Kypca bubnmoreka [JOK
90 reometpun 10—11 xmaccoB, cucremMaTu3anus 3HAHH: https://educont.ru/
"O6beM MHOTrOrpaHHuKa"
O6o06matomiee nmoBropeHue 11 MOHITHIT 1 METOJIOB Kypca bubnuoreka [JOK
91 reometpun 10—11 xmaccoB, cucremMaTu3anus 3HAHH: https://educont.ru/
"[Tmommaamn MOBEPXHOCTH U 0OBEMBI KPYTIIBIX T
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOZIOB Kypca bubmuorexa [JOK
92 reomerpun 10—11 kimaccoB, cucremaTusanus 3HaHUM: https://educont.ru/
"[Tmommaamn MOBEPXHOCTH U 0OBEMBI KPYTIIBIX T
bu6mmoreka [IOK
93 HTorosast KoHTposbHas paboTa https://educont.ru/
bu6mmoreka [IOK
94 HTorosast KOHTpoJIbHAs paboTa https://educont.ru/
bu6mmoreka [JOK
95 [ToBTOpenue, 06001IEHNE U CHCTEMATU3ALMs 3HAHUI https://educont.ru/
Hcropus pa3BuUTHS CTEPEOMETPUM KAaK HAYKU U €€ POJIb B bubnuoreka [JOK
96 Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX https://educont.ru/
TEXHOJIOT Ui
Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B bu6nuoreka [IOK
97 Pa3BUTHHM COBPEMEHHBIX MHKEHEPHBIX M KOMITBIOTEPHBIX https://educont.ru/
TEXHOJIOTUI
Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B bubnuoreka [IOK
98 Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX M KOMIIBIOTEPHBIX https://educont.ru/

TEXHOJIOTHUI




Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B

bu6mmoreka [IOK

99 Pa3BUTHHU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX 1 https://educont.ru/
TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ poJib B bubnuorexa [JOK
100 | pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 1 https://educont.ru/
TEXHOJIOTUI
WcTopus pa3BUTHS CTEpEOMETPUM KaK HAyKU U €€ poJib B bubnuorexa [JOK
101 | pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX 1 https://educont.ru/
TEXHOJIOTUI
WcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ poJib B bubnnorexa [JOK
102 | pa3BUTHUM COBPEMEHHBIX UHKEHEPHBIX M1 KOMIIBIOTEPHBIX 1 https://educont.ru/
TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




PABOYAS ITPOI'PAMMA y4e0HOro Kypca « BeposiTHOCTb U CTATHCTHKA)

IHHOACHUTEJIbBHASA 3ATIMCKA

VYuebHblil Kypc «BeposTHOCTh U CTAaTHCTUKAY YIIyOJIEHHOTO YPOBHS SIBJISETCS IIPOJIOJDKCHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTro Kypca YriayOJEHHOTO YpPOBHS Ha YPOBHE CpEIHEro oOLIero
oOpa3zoBanus. Y4eOHBII Kypc mpenHazHaueH Ui (HOPMHUPOBAHHS y OOYYAIOIIUXCS CTATHCTUYECKOU
KYJIbTYpPbl M IOHUMaHUS POJIM TEOPUU BEPOATHOCTEN KaK MAaTEMAaTUYECKOT0 UHCTPYMEHTA JUIsl U3y4EHUs
CllydallHbIX COOBITHH, BeNWYMH M mpoueccoB. [Ipm m3yueHun Kypca oOoraimarorcs IpeicTaBiICHUs
oOyJaromuxcs 0 METOAaX MCCIEJOBAHUS W3MEHUYMBOTO MHpPA, Pa3BUBACTCS MOHUMAHHE 3HAYMMOCTU U
OOIIHOCTH MaTEeMAaTHYECKUX METOJIOB TMO3HAHMSI KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOTO €CTECTBEHHO-
Hay4YHOTO MUPOBO33pPEHHUSL.

CopepxaHue yueOHOTO Kypca HalpaBJeHO Ha 3aKpeIyIeHHE 3HaHWH, NOJy4eHHbIX IPU U3YYEHUU
Kypca Ha ypOBHE OCHOBHOTO oOmIero oOpa3oBaHHs, W Ha Pa3BUTHE MNPEACTABICHUN O CIydailHBIX
BEJIMYMHAX U B3aMMOCBA3SX MEXAY HUMU Ha BAXKHBIX IpPUMEpax, CHOXKETbl KOTOPHIX MOYEPIHYTHI U3
OKpyxarlmlero mMupa. B pesynabrare y oOywaromuxcs A0KHO CQOPMHUPOBATHCS IMPEACTaBICHHE O
Haubojee yHoTpeOUTENbHBIX U OOIMIMX MaTEeMaTHUYeCKUX MOJIENSIX, HCHOJIb3YEMbIX JUIsl ONUCAHUs
AHTPONOMETPUYECKUX U JIeMOrpapuecKuX BEIUYMH, MOTPEHIHOCTEN B pazIMyYHbIE PoJa U3MEPEHHUSX,
JUITNTENbHOCTU 0€30TKa3HON paboThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBICHUN U
MPOIIECCOB B OOIIECTBE. YUEOHBIN KypC SBISETCA 0a30i JJIT OCBOEHUSI BEPOSTHOCTHO-CTATUCTUUYECKHUX
METO/IOB, HEOOXOJUMBIX CHEIUAINCTaM HE TOJbKO HWH)KEHEPHBIX CHEIHaTbHOCTEH, HO TaKke
COLIMANIBHBIX U TCUXOJOTMYECKUX, MOCKOJIbKY COBPEMEHHbIE OOLIECTBEHHbIE HAyKH B 3HAUMTEIHHOU
Mepe UCHOJB3YIOT anmnapar aHajan3a OoJbIIMX JaHHBIX. LleHTpanbHy0 yacTh y4eOHOIro Kypca 3aHUMaeT
o0CyX/JeHHe 3aKkoHa OoJbIMX YHcenl — (YHAAMEHTAIBHOTO 3aKOHA TMPUPOJBI, HMEIOIIETO
MaTeMaTHYeCKyI0 (GopMan3aIuio.

B cooTtBercTBMM C yKa3aHHBIMH LEISIMM B CTpyKType YydeOHOro kypca «BeposATHocTh u
CTaTUCTHKa» Ha YriyOJEHHOM YpOBHE BBIIEIECHBI OCHOBHBIE COJep:KarenbHble JUHHU: «CiydaiiHble
COOBITUS U BEPOATHOCTH» U «CilyyailHble BEIMYUHBI U 3aKOH OOJIBIINX YHUCEI».

IToMMMO OCHOBHBIX JMHMH B Y4€OHBIH KypC BKJIIOYEHBI AJIEMEHTBl TEOPHH IpadoB U TEOpHUH
MHOJKECTB, HEOOXOAMMBIE [yl IOJIHOLIEHHOIO OCBOEHMs MarepHuaja JaHHOro y4eOHOro Kypca H
CMEKHBIX MaTEMaTUYECKUX YUE€OHBIX KypCOB.

Conepxxanne nuHuM «CiyuailHble COOBITHS M BEPOSTHOCTH» CIY)KUT OCHOBOM  Juis
(dbopMupoBaHUs IPEJICTABICHUNA O pacHpeAeiIeHUH BEpOATHOCTEH MeXIy 3HA4CHUSMHU CIydaiHbIX
BEIMYUH. BakHyro 4acTh B 3TOH colepKaTeabHOM JMHHUM 3aHMMaeT U3y4eHHE I€OMETPUUYECKOro U
OMHOMMAJIBHOTO PACHPENEICHUH U 3HAKOMCTBO C MX HENPEPBIBHBIMHM AHAIOIaMU — MOKa3aTeJIbHBIM U
HOPMAaJIHBIM PACHpeeICHUSIMH.

Tembl, cBs3aHHBIE C HENPEPBIBHBIMU CIy4yallHBIMH BEJIMYMHAMH U paclpeeseHUsIMH,
aKIEHTUPYIOT BHUMaHUe OOyJaroluXcs Ha OMHCAHUM W U3YYEHUU CIy4alHbIX SBJICHUH C MOMOILBIO
HenpepbIBHBIX  (GyHKIUH. OCHOBHOE BHHMMAaHHE YJENsSeTcsd I0Ka3aTelbHOMY H HOPMaJbHOMY
pacnpeeeHusIM.

B yueGHOM Kypce mperycMaTpuBaeTCsl O3HAKOMUTEIbHOE M3YUEHHE CBSI3U MEX]Y CIy4alHBIMU
BEJIMYMHAMU U OIMCAHME ITOM CBSI3U C MOMOUIBIO KOA(pPHUIMEHTa KOPPEISIUUA U €ro BHIOOPOYHOTO
aHajiora. OTH 3JIEMEHTBl COJAEP)KAHMS Pa3BUBAIOT TeMy «JlnarpaMMbl paccenBaHHA», U3YYCHHYIO Ha
YPOBHE OCHOBHOTO 00I11eT0 00pa30BaHMs, U BO MHOTOM OIHMPAIOTCS HAa CBEJCHUS U3 KypCOB aiaredpsl U
TEOMETPHH.

Emé onun snmeMeHT colepkaHus, KOTOpBIM IpeniaraeTcsi Ha O3HAKOMUTEJIBHOM YPOBHE —
MOCIIEIOBATEIbHOCTh CIYYallHBIX HE3aBUCHUMBIX COOBITUH, HACTYMAOUUX B E€IMHUIY BPEMEHHU.
O3HakoMIIeHHE C paclpelieieHUeM BEpOSITHOCTEH KOJMYeCTBa TAKMX COOBITUM HOCHT pa3BUBAIOIIMNA



XapakTep H SBJSETCA AaKTyaJbHBIM s Oyaymux aOUTYpHUEHTOB, IOCTYMAOIMX Ha y4deOHbIe
CIICHUAJIBHOCTHU, CBA3aHHBIC C O6H.[€CTB€HHLIMI/I HayKaMH, IICUXOJIOTUEHN U YIIPABJICHUCM.

Ha m3ydenue yueOHOTO Kypca «BeposSTHOCTh M CTATUCTHKA» HA YrIIyOJEHHOM YPOBHE OTBOIHUTCS
68 yacos: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 yaca (1 yac B Hezeln0).

COJEP/KAHUE OBYYEHUA

10 KJIACC

I'pad, cBs3HbIH Tpad, mytn B rpade: nukisl u nenu. CTeneHb (BaJCHTHOCTH) BepimuHbl. ['padbr
HAa IJIOCKOCTH. [[epeBps.

CrnyyaitHble 3KCTIEpUMEHTHI (OIBITHI) U CIIydaiiHble COOBITHSA. DJIeMEHTapHbIe COOBITUSI (MCXOIBI).
BeposiTHOCTB cimy4aiiHOTO coObITHS. BiiM30CTh 4acTOTHI ¥ BEPOATHOCTU COOBITUH. CiiydaiiHble OIBITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Oneparuu  HaJ COOBITUSMH: TIEpeceueHre, OOBEIUHEHHE, TMPOTHUBOMOJIOXHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia ClI0KeHUs BEPOATHOCTEN.

VYcnoBHas BEpOSITHOCT. YMHOKEHHME BEpOSITHOCTEHW. JlepeBO Ciy4allHOroO SKCHEpHMEHTA.
®dopmyina nmoaHO# BeposaTHocT. Dopmyna baiteca. HezaBucumsbie coObITHS.

bunapHblii caydaiiHbIN ONBIT (MCIIBITaHKE), yerieX U HeyAada. HezaBucumele ucnbitanus. Cepust
HE3aBHCHMBIX HCIBITaHUM 10 mepBoro ycmexa. [lepecraHoBku u ¢aktopuan. Uucio couyeTaHui.
Tpeyronbuauk [Tackansa. @opmyna 6uHoma HproToHa.

Cepus He3aBUCUMBIX HcnibiTaHUM beprymiu. CiydaiiHblil BBIOOp U3 KOHEUHOM COBOKYITHOCTH.

Cnyuaiinas BenumuuHa. Pacnpenenenune BeposiTHocTed. Jlmarpamma pacnpenenenus. Oneparuu
HaJl CIydallHbIMU BeluyuMHaMu. buHapHas ciydaiiHas BenuuuHa. [IpuMepsl pacnpeneneHuii, B TOM
qHclie TeOMETpUYECKOe U OMHOMHUATIBHOE.

11 KJIACC

CoBMecCTHOE pacnpeiesICHUE ABYX CIydailHbIX BeIu4uH. He3aBucuMeble ciiydaliHble BEJTUYUHBI.

MareMaTrnueckoe OXHUIaHUE CITy4dailHOW BenwvwMHBI (pacmpeneicHus). [Ipumepsl npuMeHeHus
MaTeMaTHYeCKOro OXHJaHUs (CTpaxoBaHue, JjoTepes). MaTemaThueckoe OXUJaHHe OWHApHOU
CIIy4ailHOM BeNMYMHBI. MaTeMaTnudecKoe OXHJAAHUE CYMMBbl CIy4alHbIX BEIWYMH. Maremarudeckoe
O’KHJJaHHE TeOMETPUUECKOr0 U OMHOMHAIIBHOTO pacrpeiesieHui.

Jucnepcusi U cTaHAapTHOE OTKJIOHEHHWE ciydailHOW BenuuuHbl (pacnpeaenenus). Jucnepcus
OMHApHOU ciydyallHOM BeNMMYMHBL. MareMaTudyeckoe OKHUJaHUE TMPOU3BEACHUS U JIUCIEPCHUS CYMMBbI
HE3aBUCHMBIX CIy4aiiHbIX Benu4uH. Jlucmepcuss W CcTaHgapTHOE OTKJIOHEHHWE OWHOMHUAIBHOTO
pacnpenenenus. /Jucnepcus U CTaHAAPTHOE OTKIOHEHUE F€OMETPUUECKOTO PaCIIPEACICHHUS.

HepasenctBo UebbiméBa. Teopema YeOwmmnéBa. Teopema bepHymmm. 3akoH OONBIIMX YHCET.
Boei6opounslii mMeton uccienoBaHuil. BpiOopounbie xapakTepucTHku. OlEHUBaHHE BEPOSTHOCTU
cOoOBITHSI TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEHIIMX THUIOTE3 C MMOMOIIBI0 HM3YYEHHBIX
pacnpeeneHui.

HenpepeiBHbple  citydaiinple  BenuuuHbL. [Ipumepbl. @DyHKIMA IUIOTHOCTH  BEPOSITHOCTH
pacnpeneneHus. PaBHOMepHOe pacnpelelleHne M €ro  CBOWCTBa. 3ajaud, MPUBOJALIME K
II0Ka3aTeJIbHOMY PacHpEeleNICHUI0. 3aauy, NPUBOISIINAE K HOPMaJbHOMY pacnpeneneHuo. OyHknus
IUIOTHOCTH BEPOSATHOCTH IIOKA3aTeJIbHOTO pacrpenesieHusi, (QyHKIMS IUIOTHOCTH BEPOSTHOCTH
HOpPMaJIbHOTO pacnpezeneHus. DyHKIUA IUIOTHOCTU U CBOWCTBA HOPMAaJIbHOTO PACIIPENETICHMSL.

[TocnenoBaTenbHOCTh ~ OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITMH. 3ajauM, NPUBOAAIIME K
pacnpenenenuto [Iyaccona.

KoBapuarus nByx ciydaifHbix BennuuH. Kosdduument nuueitHoit xoppensunu. CoBMeCTHbIE
HaOroIeHUsT ABYX BeNWYMH. BbiOOopouHbIil K03 (duImeHT koppensuuu. Pasnnune Mexny TUHEHHOM
CBSI3bI0 M IPUYMHHO-CIIEICTBEHHOM CBA3bI0. JIMHEIHAs perpeccusi, METO, HAMMEHBIINX KBaIPaTOB.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:k1aHCKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOYYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHMCKOro oOlIecTBa, NPEJICTaBICHUE O MaTeMAaTUYECKUX OCHOBaX (PYHKIMOHHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBJICHHH, MPOLEAYp TPAKIAHCKOTO oOmecTBa (BBIOOPHI, ONPOCH M IPYroe),
YMEHHE B3aUMOJIEHCTBOBATh C COLMAIbHBIMM WHCTUTYTAaMH B COOTBETCTBHUM C UX (DYHKUIUSMU U
Ha3HA4YCHUEM;

2) maTpMOTHYECKOT0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUNCKON TIpakJaHCKOM WAEHTUYHOCTH, YB@KEHHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKOM MAaTE€MaTHKH, IEHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSM POCCHUMCKUX
MAaTE€MaTUKOB U POCCHUMCKON MaTEMATHYECKOW IIKOJbI, UCIOIb30BAHUE ATUX TOCTHUKEHHM B JPYrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoja, c(HOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, ITUYECKOTO IMOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUH HayKu U
NEeSITeNIbHOCThIO YYEHOT0, OCO3HAaHUE JINYHOTO BKJIaJia B IOCTPOCHUE YCTOMUMBOTO OyAyIIEro;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

JCTETUYECKOE OTHOIIEHUE K MHUpPY, BKIIOYAs 3CTETHMKY MAaTe€MAaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PELICHUM, pacCyKIeHUI, BOCIPUMMYHUBOCTh K MAaTEMaTHUECKUM aCIEKTaM Pa3InYHbIX
BHJIOB HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

cOpMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax 3J0pPOBOTO U
6e3omacHoro o0pa3a KH3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (370pOBOE NHTaHUE,
cOaaHCUpPOBAaHHBIM PEXKUM 3aHATUN M OTAbIXA, peryispHas (uznyecKass aKTUBHOCTb), (U3NYECKOe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIIBHOM JAEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HAaHWE LIEHHOCTH TPYIOJIOOMS, HMHTEpPEC K pa3IudHbIM cdepam
npodecCHOHAbHON JIeATENbHOCTH, CBSI3aHHBIM C MaTeMAaTUKOW U e€ MPUJIOKCHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiell mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC
IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTH K MaTeMaTH4eCKOMY OOpa3oBaHHI0 U caMOOOpa3oBaHHUIO Ha
MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEIICHMHM NIPAKTUYECKUX 3ajad
MAaTeMaTHU4ECKOW HAIPaBIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

Cc(OPMHUPOBAHHOCTh FKOJIOTHYECKOH KYIbTYphl, TOHUMAaHUE BIUSHUS COLUATBHO-3KOHOMUYECKHUX
MIPOIIECCOB Ha COCTOSIHME NPUPOAHON M COLMAIBHOW Cpelbl, OCO3HAHUE TJI00aJbHOIO Xapakrepa
9KOJIOTHYECKUX MpoOsIeM, OpUEHTalMs Ha IPUMEHEHHE MaTeMaTUUECKUX 3HAHUHM Ul pelleHus 3ajay B
00J1aCTH OKpY)KaIolIe cpelibl, IUIAaHUPOBAaHUE MOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCIEICTBUM AJs
OKpY’Karollen Cpeibl;

8) HeHHOCTH HAYYHOr0 O3HAHUSA:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA
HayKd M OOILIECTBEHHOM MPAKTHUKM, NMOHMMAaHUE MATEeMAaTUYECKOM HayKu Kak c(epbl 4YeTOoBEuecKOu
NESITEIbHOCTH, JTanoB €€ pa3BUTHsS M 3HAYMMOCTH JJIS PAa3BUTHS LMBUIM3ALUH, OBJIAJECHUE S3BIKOM



MAaTE€MAaTUKU U MaTEMaTU4YECKON KyJIBTYPOH KaK CPEACTBOM IIO3HAHMS MUPA, TOTOBHOCTh OCYILECTBIIATh
IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO IE€ATEIbHOCTD HHAUBUIYAJIBHO U B IPYILIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neicTBus:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHUECKUX OOBEKTOB, MMOHSTHH,
OTHOIICHWA MEXIY MOHATHAMHU, (OPMYIUPOBATH  ONPEICIICHUS  TIOHATUH, yCTaHABJIMBAThH
CYIIECTBCHHBI MpPHU3HAK KIACCU(PUKAIMK, OCHOBAaHUS I OOOOINCHUS W CpaBHEHUS, KPHUTCPHH
MIPOBOIIMOTO aHAJIH3a,;

BOCIIPHHUMATh, (OPMYJIUPOBATH H  MPEOOPa3oBBIBATh  CYKJCHHUS:  YTBEPAUTEIBHBIC H
OTpHUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC U 00ITUE, YCIOBHBIC,

BBISIBIISITh MAaTEMATUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPEYHs B (aKTax, JaHHBIX,
HAOJIOJICHUSX W YTBEPXKJICHUAX, TMpeajaratb KPUTCPUU IS BBISBICHUS 3aKOHOMEPHOCTSH U
IIPOTUBOPEUNI;

JeNaTh BBIBOJBI C WCIOJIH30BAaHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3aKITFOUSHUH 110 aHAJIOTHH;

MTPOBOJIMTH CAMOCTOSITEJIFHO JIOKA3aTeIbCTBA MAaTEMAaTHYCCKHX YTBEPXKJICHUH (TIpsIMBbIe W OT
MPOTUBHOTO), BBICTPAWBATh ApTyMEHTAIIMIO, NMPHUBOJUTH MPHUMEPHl M KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIC CYXKICHHS M BBIBOJIBI;

BBIOMpaTh CHOCO0 pemieHus ydeOHOW 3amadyu (CpaBHMBATh HECKOJHKO BAapUAHTOB PEIICHHS,
BbIOMpaTh HanboJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrble ncciienoBare/bCKue AeiCTBHUA:

HCIIOJIb30BAaTh BOMPOCHI KaK HCCIEIOBATENIbCKUM HHCTPYMEHT MO3HAHUS, (GOpMYIHpPOBaThH
BOINPOCHI, GUKCUPYIOUINE IPOTUBOPEUNE, MPoOiieMy, yCTaHABINBAaTh HCKOMOE U JTaHHOE, (OPMUPOBATH
TUIO0TE3Y, aprYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CAMOCTOATEIBHO CIUIAHMPOBAHHBIN 3KCIIEPUMEHT, UCCIEI0OBAHUE M0 YCTAHOBJICHUIO
0COOCHHOCTEl MaTeMaTH4ecKOro OOBEeKTa, SBJIEHUS, IMPOLIECCAa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
0o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMU;

CaMOCTOSITENIBHO  (pOPMYIHPOBATH OOOOILICHUSI W BBIBOJBI [0 pe3yiabTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, HCCIEIOBaHUs, OICHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE MpOIEcca, a TAaKXKEe BBIABUTATH MPEINOJIOXKEHHS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBIIAATH AePUUIUTHI HHPOpPMAIMK, JAHHBIX, HEOOXOJMMBIX JUIsi OTBETAa HAa BONPOC U JUIA
pelIeHus 3a/1a4H;

BBIOMpATh MH(POPMAILIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATh, CUCTEMATU3NPOBAThH
Y UHTEPIPETUPOBATH HH(POPMAIIHIO PA3TUYHBIX BUAOB U (GOPM MPE/ICTaBICHHUS,

CTPYKTYpUpPOBaTh HMH(OPMAIIHNIO, MPEACTABIATh €€ B pa3IUYHBIX (GopMax, HIUTFOCTPUPOBATH
rpaduyecKy;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH TT0 CAMOCTOSITENIEHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHbIE YHUBEpPCcaIbHbIE yueOHbIe eliCcTBUS
OO0menue:



BOCIIPUHUMATL U q)OpMy.HI/IpOBaTB CYXXICHHA B COOTBCTCTBUU C YCIIOBUSAMU U LCIISIMU 06H_ICHI/ISI,
SICHO, TOYHO, I'PaMOTHO BBIPpAXAaTb CBOIO TOYKY 3pCHHUA B YCTHBIX W IHCBMCHHBIX TCKCTAaX, JaBaTb
IIOSICHEHHUS 110 X0y pelIeHUs 3a/1a4i, KOMMEHTUPOBATh IIOJIyY€HHBIN PE3YyJIbTaT;

B X0JIe 00CYKJIEHUS 3a]IaBaTh BOMPOCHI TI0 CYIIECTBY 00CYKAaeMOi TEMBbI, MPOOIEMBI, PeIIaeMOi
3aa4yu, BbBICKA3bIBaTb HWACH, HALCJICHHLIC Ha IMNOUCK PCHICHUSA, COIIOCTABIIATL CBOU CYXIACHHA C
CYXKACHHUAMU OPYrux YYaCTHHUKOB JUAJIOra, O6Hapy7KI/IBaTI) pasinduue u CXOACTBO HO3I/IIII/II71, B
KOPPEKTHOH (opme GpopMyIIupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS;

NpCACTaBJIATE PC3yJIbTaTbl PCHICHUA  3aa4du, OKCIICPUMCHTA, HUCCIICAOBAHN, IMPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (POopMaT BBICTYIJIEHHS € YY4ETOM 3a/ad Ipe3eHTalMM M OCOOEHHOCTEH
ayJIUTOPHH.

PeryisiTuBHbIE YHHBePCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBIIATH TUIAH, aJITOPUTM PEIICHUS 3a/1a49H, BBIOMPATH CITOCOO PEHMICHHS ¢ YIETOM UMEIOITUXCS
PECYpPCOB B COOCTBEHHBIX BO3MOHOCTEH, apryMEeHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEHICHUN C
y4€TOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTEJIEKT:

BJIQJICTh HABBIKAMHU IT03HABATEIHHOW pe(iekcHy Kak OCO3HAHHS COBEpIIACMBIX JICHCTBHHA W
MBICIIUTEIBHBIX TIPOIECCOB, WX PE3ylIbTaTOB, BJIAJCTh CIIOCOOAMH CaMOTIPOBEPKH, CaMOKOHTPOJIS
IpoIiecca M pe3yJsibTaTa penieHus] MaTeMaTHIeCKON 3a/1auH;

MIPEJIBHJIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH TPH PEIICHUH 3a7a9l, BHOCHTHh KOPPEKTHBBI
B JICATENILHOCTh Ha OCHOBE HOBBIX OOCTOATENbCTB, HAHHBIX, HAMJEHHBIX OMIMOOK, BBISIBIEHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pPE3yJIbTaTa LIEIN U YCIOBUSAM, OOBACHATH NMPUUYUHBI JOCTHKEHHS WU
HEJOCTHKEHUSI PE3Yy/IbTaTOB JEATENbHOCTH, HAXOAWTh OIIMOKY, JaBaTh OLEHKY NpHUOOpEeTEHHOMY
OTIBITY.

CoBMecTHas1 1eATEJILHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYILECTBA KOMAHTHOW U UHIUBUAYAIbHON pabOThl IPU PEIICHUN
y4eOHBIX 3a]1a4, MIPUHUMATh I€JIb COBMECTHOM JesTeNIbHOCTH, MJIAHUPOBATH OPTaHU3AIIMI0 COBMECTHOU
paboThl, pacmpenensTh BUAbl pabOT, NOTOBapuBaThCSA, OOCYXKIATh MPOILECC U PE3YIbTaT pPadOTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBATh B IPYIIOBBIX opMax paboThl (00CykaeHHs, 0OMEH MHEHUHN, «MO3TOBBIE IITYPMBI»
U HHBIE), BBIIOJHATH CBOIO YacTb pabOThl U KOOPAMHUPOBATH CBOM JICHCTBUS C JAPYTMMH YlIEHAMHU
KOMaH/Ibl, OIEHUBATh KA4eCTBO CBOET0 BKJIaJa B OOIIMKA MPOAYKT MO KPUTEPHUSM, cPOpMYIUpPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K kon1ry 10 ki1acca oOyyaromuiicss HaydYuTCs:

cBOOOJIHO ONepupoBaTh MOHATHSIMU: rpad, IIOCKUH rpad, cBs3HBIN rpad, MyTh B rpade, 1emnb,
LUK, IEPEBO, CTENIEHb BEPIINHBI, JEPEBO CIy4aitHOr0 SKCIIEPUMEHTA;

CBOOOJTHO ONEpUpOBaTh MOHATHSAMHU: CIy4allHBIH SKCHEPUMEHT (OMBIT), CiIydaifHOe COOBITHE,
3JIEMEHTapHOE CllyyaiiHOe COObITHE (IEMEHTAPHBIM NCXO0) CIyYalHOTO OIbITa, HAXOJUTh BEPOSTHOCTH
COOBITHH B ONBITAX C PABHOBO3MOHBIMH JIEMEHTAPHBIMH COOBITUIMU;

HaXoJuTh U (popMyIHpoBaTh COOBITUS: TepeceyeHne, 0ObeAMHEHNE TaHHBIX COOBITHH, COOBITHE,
MIPOTHBOIIOJIOKHOE JaHHOMY, HCIOJIb30BaTh JUarpaMMbl Oiijiepa, KOOPAMHATHYIO MPSAMYIO JUIs
peleHus 3aj1a4, MoJb30BaThes (HOPMYION CIOKEHUS BEPOSTHOCTEH Il BEPOSTHOCTEH IBYX U TpeX
CIIy4aifHbIX COOBITUH;



OIIEPUPOBATh IIOHATUAMM: YCJIOBHAs BEPOSTHOCTb, YMHOXKEHHE BEPOSTHOCTEH, HE3aBUCUMBIC
COOBITHS, JIEPEBO CIYYaHOTO IKCIIEPHUMEHTA, HAXOAUTh BEPOSITHOCTU COOBITUH C MOMOIIBIO MpaBHIIa
YMHOXXEHUS, JepeBa CIy4allHOTO OIbITa, HCIOJb30BATh (POPMYJTY IOJTHONH BEPOSITHOCTH, (HOPMYITY
baiieca mpu pemieHun 3agad, ONpenesiaTh HE3aBUCUMOCTb COOBITHH MO (opMmylsie M 1O OpraHu3aliH
CIIy4aiiHOTO HKCIIEPUMEHTA;

MPUMEHATh W3YYCHHBIE KOMOHMHATOpPHBIE (POPMYIBI U NEPEYUCICHUS JIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUH CITy4ailHOTO OIBITA, PELICHUS 33734 110 TEOPUU BEPOSTHOCTEH;

CBOOOJTHO OTEPHPOBATH MOHATUSMHU: OWHAPHBIA CIlydaiHBI OMNBIT (WCIBITAaHUE), YCIEX |
HeyJa4ya, HE3aBUCUMbIC HCHBITAHUS, CEPUSl HCIBITAHUN, HAaXOAUTb BEPOSITHOCTH COOBITHI: B CEpUU
HCIIBITAHUN JI0 NIEPBOTO YCIIEXA, B CEPUU MCIBITAHUNA bepHYy/UIM, B ONBITE, CBA3aHHOM CO CIy4alHBIM
BBIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO ONEpUpOBaTh MOHITHUAMM: CllydyaliHas BeJIMYMHA, pacHpelieieHHe BEPOSTHOCTEH,
qyarpaMma  paclpenienieHus, OuHapHas cCiydaiiHas BeJMYMHA, T'€OMETpUYECKOoe, OMHOMHAIbHOE
pacnpeeieHue.

K xonmy 11 kiaacca oOyyaromuiicss HAQyquTCs:

ONIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPENEICHUE IBYX CIyYalHbBIX BEJIMYUH, HUCIOJIb30BATh
Ta0JIMIy COBMECTHOTO pacHpelesieHusl JBYX CIy4yallHbIX BEJIUYMH JJIsi BBIJENICHUS pacrpeieseHus
KaKJIOM BEJTMYMHBI, OTIPEJIETICHUS HE3aBUCUMOCTH CITy4alHbIX BEJINYUH;

CBOOOJHO ONEpUPOBATh MOHATHEM MaTEeMAaTUYECKOTO OXKUAAHUSA CIy4ailHOM BEJIMYHHBI
(pacmpenienienrs), IPUMEHATh CBOMCTBA MaTeMaTHUYECKOTO OKUJAHUS MPU PEHICHUH 3a]a4, BBIYUCIATH
MaTeMaTH4eCKOoe OKUJaHne OMHOMHUAIBHOTO U T€OMETPUYECKOTO pacpeIesieHU;

CBOOOJITHO ONEpUPOBaTh MOHATUAMHU: JAUCHEPCHUS, CTAHAAPTHOE OTKIOHEHHE CiydailHOU
BEJIMYUHBI, IPUMEHITh CBONCTBA AWCHEPCUM CIIy4alHON BENMUYMHBI (pacnpeiesieHus) MpU pelieHHH
3aja4, BBIYUCIATH JUCIIEPCHI0O M CTAHJAPTHOE OTKIOHEHHE T€OMETPUYECKOro M OMHOMHUAIBHOTO
pacrnpeeneHui;

BBIUUCIIATE BBIOOPOUYHBIE XAPAKTEPUCTUKU IO JAHHOW BBIOOPKE M OLICHMBATh XapaKTEPUCTUKU
TeHEPAIbHON COBOKYITHOCTH JAHHBIX 110 BBIOOPOYHBIM XapakTepUCTHKaM. OIEHMBATh BEPOSTHOCTU
COOBITUH M TPOBEPATh MNPOCTEHMIINE CTATUCTHYECKUE THUIOTE3bl, MOJb3YSICh HU3YyYEHHBIMU
pacnpeneIeHUsIMU.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne i/ (uu¢pposrie)
HanmenoBanue pa3iesioB U TeM NPOrpaMMbl Bcero | Kourpoubnbie | IlpakTuueckue
o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
b K
1 DnemMeHTHl TeopuH rpados 3 0 nommorexa [1O
https://educont.ru/
) CrnydaiiHble OTIBITHI, CITydaiiHbIe COOBITUS U 3 0 bubnuoreka [JOK
BEPOSTHOCTH COOBITHIA https://educont.ru/
Omneparuu HaJ MHOKECTBAMH M COOBITHSIMU. ClI0’)KEeHHE
. bubmuorexa [JOK
3 Y YMHOKEHHME BEPOATHOCTEN. Y CIIOBHASI BEPOATHOCT. 5 0
https://educont.ru/
HezaBucumpie coObITHS
4 DneMeHThl KOMOWHATOPUKH 4 1 0 bubmorexa OK
https://educont.ru/
Cepun nocnenoBareNbHbIX UCTIBITAHUN. VcTIbITaHMs
N . bu6moreka [IOK
5 bepnymnu. CryqaifHpli BBIOOpP W3 KOHEUHON 5 0
https://educont.ru/
COBOKYITHOCTH
6 Ciny4aliHble BEJIMYMHBI U pacIpeaeIICHUS 14 1 0 bubmorexa HOK
https://educont.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
Ne n/m HaumeHoBanue pa3aejioB 1 TEM NIPpOorpaMmMmabl B KOHTpOJIbeIe HpaKanecxne (III/I(prBI)Ie)
cero paboThl padoThl o0pa3oBaTe/IbHbIE

pecypcbl
1 3aK0H OOJBIINX YHCET 5 0 bubnmnorexa [OK

https://educont.ru/
2 DJIEMEHTHI MAaTEMAaTHYECKON CTATUCTUKH 6 0 bubnmorera [TOK

https://educont.ru/

HenpepbiBHBIE CilydallHbIE€ BEJTMYHHBI

bu6moreka [IOK
3 (pacmipenenenus), moka3zaTeabHOE U HOPMAITHHOE 4 0

https://educont.ru/

pacrnpeneneHust

b K
4 Pacnpenenenue [lyaccona 2 0 nommorexa O

https://educont.ru/
5 CBs13b MEXY CITYYaHBIMH BEJIMUMHAMHA 6 0 bubmorexa OK

https://educont.ru/

bu6 OK
6 O0001IeHre U cucTeEMaTU3alMs 3HAHUN 11 1 0 nommorexa 11

https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Mara uudposeie
Ne i/ Tema ypoka Konrpoasusbie | IIpakTnuyeckue
Bcero H3yYeHHUs o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

I'pad, cBA3HBIN rpad, NPEICTaBICHHUE 3a1a4H C bubsmorexa LHOK
1 noMoIIBo rpada 1 0 https://educont.ru/

Crenenb (BaneHTHOCTH) BepmuHbL [1yTh B rpade. 0 bubnmorexa LIOK
2 [enu u UKIIBI 1 https://educont.ru/

I"'padsl Ha mIOCKOCTH. JlepeBo cllydailHOTro 0 bubmoreka [IOK
3 SKCTICPUMEHTA 1 https://educont.ru/
4 CrnyyaiiHble SKCIIEPMMEHTHI (OMBITHI) M CITydaiiHbIe | 0 bubmoreka [IOK

COOBITHA. DIeMEHTapHBIE COOBITHS (MCXOIb]) https://educont.ru/

BepostHOCTB citydaitHOTO coOBITHS. BeposiTHOCTH 0 bubnuoreka [JOK
5 COOBITUH B OTIBITaX C PABHOBO3MOKHBIMH 1 https://educont.ru/

3JIEMEHTAPHBIMU COOBITUSMHU

BepostHOCTB citydaitHOTO coOBITHS. BeposiTHOCTH 0 bubnuoreka [JOK
6 COOBITUH B OTIBITaX C PABHOBO3MOKHBIMH 1 https://educont.ru/

AJIEMEHTAPHBIMU COOBITUSIMH

[Tepeceuenne, 00beAMHEHUE MHOKECTB M COOBITHH, 0 bu6mmoreka [JOK
7 POTUBOMNOJIOKHBIE cOObITUA. DopMyIna cl10KEHUS 1 https://educont.ru/

BEPOSITHOCTEN

VCInoBHAS BEPOSTHOCTh. Y MHOKEHHE 0 Brbmmotexa LIOK
8 1 https://educont.ru/

BeposTHOCTEN. DOopMyra yCI0BHON BEPOSITHOCTH




VYcioBHas BEPOSITHOCTh. Y MHOKEHHE

bubmuoreka [JOK

9 . . )
BepositHocTell. Dopmyna ycioBHON BEpOSITHOCTU hups://educont.ru/
bubmmoreka [{OK
10 @opMyi1a MOJHON BEPOATHOCTH https://educont.ru/
bu6mmoreka [{OK
11 ®opmyna baiteca. HezaBucumble coObITHS https://educont.ru/
2 KombunatopHoe npaBuiio yMHOXKEHUS. bubmaorexa [JOK
[TepectanoBku u pakTopHa hitpsadfeduvont.ru?
bu6moreka [IOK
13 Yucno coueranuid. TpeyronpHuk [Tackans https://educont.ru/
bu6moreka [IOK
14 ®opmyna buHoma HproToHa https://educont.ru/
15 Kontponbras padota Nel: "I"padsi, BeposaTHOCTH, Bubmaorexa IIOK
MHO»ECTBa, KOMOMHATOpHKa" htpsoducont.ou/
bunapHbBIi cIydaitHBIN ONBIT (MCIIBITAHKE), YCIIEX bubnuoreka [JOK
16 n Heynada. HezaBucumeblie ucneitanus. Cepust https://educont.ru/
HE3aBHUCHUMBIX UCTIBITAHUN JIO TIEPBOTO yCIexa
17 Cepust HE3aBUCHUMBIX MCIIBITAHHUH JI0 TIEPBOTO Brbmaorexa IJOK
yerexa https://educont.ru/
bubmuoreka [JOK
18 Cepus He3aBUCUMBIX HcIbITaHUNA bepHynnu https://educont.ru/
bu6mmoreka [JOK
19 Crny4aiiHblii BEIOOD U3 KOHEYHOW COBOKYITHOCTHU https://educont.ru/
20 [IpakTrdeckas paboTa ¢ HCIOIH30BAHHEM bubmotexa [IOK




AJIEKTPOHHBIX TAOJIHUIL

https://educont.ru/

Cnyugaitnas BenuuuHa. Pacnipenenenue

bubmuoreka [JOK

21 . .
BepOsATHOCTEH. JluarpamMma pacrpeeaeHus hitps://educont.ru/
Onepauuu Haj CIy4allHbIMU BEIMUYMHAMMU. bubnuorexa [JOK
22 [Ipumeps! pactipenenennii. bunapHas cirydaiinas https://educont.ru/
BEJMYMHA
03 eomeTpruecKkoe pacrpenenenne. bBunoMuansHoe bubmmoreka [IOK
pacripe/ieNeHue https://educont.ru/
MaremMatnueckoe 0)KUAAHNE CITydalHON bubnuoreka [IOK
24 BenU4YMHBI. COBMECTHOE pacipe/ieieHne ABYX https://educont.ru/
CIy4alHbIX BEJIMYNH
HesaBucumsle cnyqaitHple BennunHbl. CBONCTBA bubnuoreka [IOK
25 MaTeEMaTHYECKOr0 OKUIaHusl. MaTteMaTuuecKoe https://educont.ru/
O’KHMJIaHWE OMHAPHOW CITydallHOW BETUYMHBI
o6 MaremaTuyeckoe 0kKUIaHUE TEOMETPUUECKOTO U bubnmorexa LIOK
OMHOMHMAJIEHOTO pacIpe ieIeHui https://educont.ru/
bu6mmoreka [JOK
27 Jlucnepcus U CTaHAAPTHOE OTKIIOHEHUE https://educont.ru/
»% Jlucniepcust OUHAPHOM CITydaliHOM BEIMYHHBL. bubnuorexa IIOK
CaoiicTBa auCTIEpCHU https://educont.ru/
Matematuueckoe OXuAaHue IPOU3BEICHUS U bubnuoreka [IOK
29 JUCIIEPCHUS CYMMBbI HE3aBUCUMBIX CIIy4alHbIX https://educont.ru/
BEJIMYUH
[TpakTuyeckas paboTa ¢ UCIIOJIb30BAHUEM Bubnmorexa IIOK
30 https://educont.ru/

QJICKTPOHHBIX Ta6J'II/II_I




Jucniepcusi OMHOMHAIBHOTO pacIpe/ieeHusl.

bubmuoreka [JOK

31 [IpakTudeckas paboTa ¢ HCIOJIB30BaHHEM 1 https://educont.ru/
AJIEKTPOHHBIX TAOJIUIL
bubmmoreka [{OK
32 O06o01IeHne U cucTeMaTu3alus 3HaHu ! 1 hitps://educont.ru/
3 KownrposnbHast pabota Ne2: "Ucnsitanus bepayimm. 1 Bubmmorexa [IOK
CrnydaiiHple BETMYUHBI ¥ pacrpeieieHus" https:/educont.ru/
bubmmoreka [IOK
34 O06001IeHre U cucTeMaTr3alus 3HaHUM 1 https://educont.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34




11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbBIE
Mara uudposbie
Nen/m | Tema ypoka Konrpouasusbie | IIpakTnuyeckue
Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
. Hepasenctso Uebbnuepa. Teopema Uebbiniesa. | 0 brbnmorexa LHOK
Teopema Beprymmn. 3akoH GOIBIINX YHCEN https://educont.ru/
) Hepapenctao Uebbmmuena. Teopema UeOrimena. | 0 brbmorexa LIOK
Teopema Beprymmu. 3akoH GOTBIINX YHCEN https://educont.ru/
3 Hepasenctso Uebbnuepa. Teopema Uebbiniesa. : 0 bubnmorexa LIOK
Teopema Beprymin. 3akoH GOIBIINX YHCEN hitps://educont.ru/
0 bu6mmoreka [IOK
4 Br160pouHsIif MeTO1 McCleA0BaHUN 1 https://educont.ru/
s I[TpaxkTHyeckas paboTa ¢ UCHOIb30BAHUEM | 0 bubnmorexa LIOK
MIEKTPOHHBIX TAGIHII https://educont.ru/
['enepanbpHasi COBOKYIHOCTD U CiTydaiiHas 0 bubnuoreka [JOK
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU https://educont.ru/
6 xapaktepucTukaMu. OLleHKa CPEeIHETO U 1
JIMCTIEPCUU TeHEPaAIbHOI COBOKYITHOCTH C
MTOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTUK
['enepanbHast COBOKYIHOCTb U CIIydaiiHast 0 bubnuoreka [IOK
BbIOOpKA. 3HAKOMCTBO C BBIOOPOUHBIMU https://educont.ru/
7 xapakTepucTukaMu. OIeHKa CPeJHETo U 1
JMCTIEPCUU T€HEPaTbHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTUK
8 OreHrBaHuE BEPOATHOCTEH COOBITUH 1O BBIOOPKE 1 0 Bubmiorexa HOK




https://educont.ru/

Craructuueckas runoresa. [IpoBepka

bubmuoreka [JOK

Kosdduuuent koppensuuu

9 MPOCTEUIINX TUITOTE3 C MOMOIIBIO CBOMCTB https://educont.ru/
M3Y4YEHHBIX PaclpeeIeHun
Cratuctuueckas runoresa. [IpoBepka bubnuorexa [JOK

10 MPOCTEUIINX TUITOTE3 C MOMOIIBIO CBOMCTB https://educont.ru/
M3YYEHHBIX pacupeeeHun

B [pakTHyeckas paboTa ¢ UCIOIB30BAHUEM bubmuorexa IIOK
IEKTPOHHBIX TaGIHIL https://educont.ru/

1 [IpyMephl HEMPEPLIBHBIX CAYYAWHBIX BETHYHH. bubmmorexa [IOK
DYHKIUS IJIOTHOCTH BEPOSTHOCTH https://educont.ru/

aBHOMepHOE pacnpenenenne. [Ipumepsl 3a1au, noIMoTEKA

P pHoe pacrip [Tprmep Bu6 OK

13 MPUBOISIINX K MTOKA3aTEIbHOMY U K https://educont.ru/
HOPMAJILHOMY PacIpeIeIeHUsIM

14 ®yHKIKS IUIOTHOCTH BEPOSITHOCTH bu6miorexa LOK
0Ka3aTeJILHOTO paclpeieleH s https://educont.ru/
D®yHKIMS IIOTHOCTH BEPOSATHOCTH HOPMAILHOIO bub6miorexa [HOK

15 pacipeeseHus https://educont.ru/
ITocie10BaTeNbHOCTD OJMHOYHBIX HE3aBUCHMBIX bubmmoreka [IOK

16 coObITui. [TprMep 3a1auun, MPUBOISIIICH K https://educont.ru/
pacnpenesnenuto ITyaccona

17 I[pakTuueckas paboTa ¢ MCIOJIL30BAHUEM bu6morexa [IOK
1EeKTPOHHBIX TaGIIHIL https://educont.ru/
KoBapwuarust IByX CIy4aifHbIX BETHYHH. bubnuorexa IIOK

18 https://educont.ru/




bubmuoreka [JOK

19 CoBMecTHbIE HAONIIOAECHUS IBYX BEJIMUNH https://educont.ru/
bubmmoreka [{OK
20 Be160pouHbIii KO3hGUINEHT KOPPEeNISIUH https://educont.ru/
)1 Paznuune MeX 1y TMHEHHOM CBA3BIO M IPUYHHHO- brbmorexa LIOK
CIIEICTBEHHO CBA3BIO0 https://educont.ru/
bubmmoreka [{OK
22 JIuneiinas perpeccust https://educont.ru/
’3 I[IpaxkTHyeckas paboTa ¢ UCHOIb30BAHUEM bubnmorexa LIOK
MEKTPOHHBIX TAGIHII https://educont.ru/
Y IIpencTaBaeHne JAHHBIX C TOMOIIBIO TAOIHI] U Bubmmoreka [OK
Jyarpamm, onucaTesibHas CTaTUCTHUKA https://educont.ru/
55 OMNBITH ¢ PABHOBO3MOYKHBIMH d1IEMEHTAPHBIMU bubnmorexa LIOK
COBBITHSMI https://educont.ru/
o6 BrluKclieHHe BeposSTHOCTEH cOOBITHIA ¢ bubnmorexa IOK
nprMenenneM GopMyIL https://educont.ru/
BrruncieHue BeposITHOCTEH COOBITHIA C bubnunorexa [JOK
7 MIPUMEHEHHEM IrpadUIECKUX METOJIOB: https://educont.ru/
KOOpJMHATHAs MpsiMasi, IepeBo, quarpamma
Diinepa
bu6mmoreka [JOK
28 CrnyvaitHble BETMYHHBI U paclpeacIcHUs https://educont.ru/
MaremaTuuyecKoe OKUIaHUE CIy4alHON brbmorexa [IOK
29 https://educont.ru/

BCIINYHNHBI




MareMatnueckoe 0KUAAHNE CIIydalHOU

bubmuoreka [JOK

30 1 https://educont.ru/
BEJIMYHMHBI
KontponbHnas pa6ora: "BeposSTHOCTb brbmorexa LIOK

31 " 1 https://educont.ru/
CTaTUCTHKA

- BbI4nCIIeHrEe BEPOSITHOCTEN COOBITHI C | brbmorexa LIOK
npuMeHeHneM (Gopmyi U rpaduyecKux MeTo10B hitps://educont.ru/

23 BbI4nciIeHre BEPOSITHOCTEN COOBITHI C | brbmorexa LIOK
npuMeHeHneM (Gopmyi U rpaduIecKuX METOI0B hitps://educont.ru/
CrnydaiiHble BEJINYMHBI U PACIIPEACIICHHUS. bubnuoreka [IOK

34 MareMatnueckoe 0)XKUAAHNE CITydalHON 1 https://educont.ru/
BEJTUYHMHBI
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

- Maremaruka : anreOpa v Hayana Maremaruyeckoro aHanuza. 10-11 knaccsl : yueOHUK
U1 00111e00pa30BaTENbHBIX OpraHu3aluil : 0a30BbIi U yriuyoaeHHblil yposHu/ L A.
Anumos, FO.M. Konsikun, M.B. Tkauésa u apyrue. M. : [IpocBemenue, 2023 rog

- Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalu3a, reomeTpusd. ['eomerpusi.
10-11 xnaccel : yueOHUK 11 0011e00pa3oBaTEIbLHBIX OpraHu3aIuil : 0a30BbIN U
yrayonennsiit yposuu / [JI.C. AtanacsiH, B.®. Byry3os, C.b. KagomiieB u apyrue]
«3narenscrBo «lIpocBemenue» 2023

- Maremaruka. Bepostaocts u ctatuctuka. 10 kiacc. ba3oBbiii u yrinyGia€HHBINH ypOBHH.
VYyebnoe nocobue. ABrop: bynumosuu E. A., Bynsiues B. A.

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

- Anre6Gpa u Hayaa MmaTeMaTtuyeckoro ananusa, 10-11 knaccel. MeTonuueckoe mocodue
K MMPEIMETHON JTUHUU YIYCOHUKOB MO anredpe v Havasia aHayiu3a mnoj penaxiueit [LA.
Amumos, I0.M. Konsakun, M.B. TkauéBa u gpyrue.

- YueOHoe nocobue a1t yuuTesen, npenoaatonux reometputo B 10—11 kmaccax mo
yuebHuky aBropoB JI. C. Atanacsina, B. ®@. byty3osa, C. b. Kagomiesa, JI. C.
Kucénenoi, O. I'. Ilo3Hska.

- MeTonnueckue mocodue K MpeMeTHON TUHUU YICOHUKOB 10 BEPOSTHOCTH H
cratuctuke W. P. Beicouikoro, . B. Smenko nox pen. M. B. Amenko. — 2-e usm., crep.
— Mockaa : [Ipocsemenue, 2023.

U DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET
https://educont.ru/

https://www.time4math.ru/

https://ege.sdamgia.ru

https://resh.edu.ru/

https://math-ege.sdamegia.ru/
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