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HHOACHUTEJIBHASA 3AIIMCKA

VYueOHpii Kypc «Anrebpa M Hadajla MaTeMaTH4ecKOro aHAN3a» SBISETCS OJHUM M3 Hamboiee
3HAUYMMBIX B IIPOrpaMMe CpeJHero o0Iero oopa3oBaHusl, MOCKOJIBKY, C OAHOM CTOPOHBI, OH 00ECIIeYnBaeT
UHCTPYMEHTAJbHYIO 0a3y Al M3Y4YEHHUs BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrOil CTOPOHBI,
dopMupyer sormyeckoe M abCTPAaKTHOE MBIIIJICHHE OOYdYalomuXcs Ha YPOBHE, HEOOXOIMMOM JUIs
OCBOEHUSI MH(POPMATHKH, OOIIECTBO3SHAHUS, MCTOPHH, CIOBECHOCTH W IPYTUX IUCLUUIUIMH. B pamkax
JAHHOTO y4eOHOro Kypca OOydYarolIMecsl OBJIAJEBAIOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast (OpMYJIHPYET CBOU JOCTHXKEHHSI B MAaTEMaTHIECKOH (hopme.

YueOHbIi Kypc anreOpsl 1 Hadall MaTeMaTHYECKOr0 aHAIN3a 3aKJIAIbIBAET OCHOBY JUIS YCHEIIHOT'O
OBJIaJICHUS 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTHH, TOHUMAHUS OCHOBHBIX TEH/ICHIIMN Pa3BUTHS S5KOHOMUKHU
U OOIIECTBEHHOW >KU3HHU, IMO3BOJISICT OPUEHTHUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCIIOIB30BATh UX JUIA JalbHEHIero oopa3oBaHus U B OBCEIHEBHOM Ku3HU. B TO
K€ BpeMs OBJaJeHHE aOCTPAaKTHBIMM M JIOTHYECKH CTPOTUMH KOHCTPYKIUMSMH aiareOpbl U
MaTEeMaTHYECKOr0 aHajJIM3a Pa3BHBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH,
JIOKa3bIBaTh YTBEP)KICHHS C TIOMOIIBIO0 HHAYKIIUN M PAcCyKAaTh JAEAYKTUBHO, UCIIOIB30BATh 0000IIEHUE
¥ KOHKpPETH3aIHIo, a0CTparupoBaHue U aHAJIOTHIO, (OPMHUPYET KpeaTUBHOE U KPUTUIECKOE MBIIIICHHE.

B xone n3yuenus yaeOHOTO Kypca «Anredpa W Hadajsa MaTeMaTHYECKOr0 aHalIn3a» 00yJarouuecs
NOJTYYarOT HOBBIM OIBIT PELICHUS] MPUKIAJHBIX 337a4, CAMOCTOSTEIHLHOIO MOCTPOCHUS MAaTeMaTHUECKHX
MOJIeNiell peabHBIX CUTYaIlMi, WHTEPIPETAlMU TOJYYEHHBIX PEHICHUH, 3HAKOMATCS C IpHUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKe M MCKYCCTBE, C BBIJAIOIIMMUC MAaTeMaTHIECKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

YueOHbIli Kypc 00JagaeT 3HAYUTENbHBIM BOCIHTATENBHBIM HOTCHIUAIOM, KOTOPBIH peaau3yercs
KaK 4epe3 y4eOHbI MaTepHai, CocOOCTBYIOUMN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK U Yyepe3
cnenu(uKky y4eOHOW JEATENbHOCTH, TpPeOYIOmed MPOJODKUTEIPHON KOHIEHTPAIMH BHHUMAHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJTYYCHHBIH Pe3yibTaT.

B ocHoBe Meroamku oOy4deHuss anreOpe W HayajaM MaTeMaTHYECKOrO aHalIHu3a JIKHUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHus.

B crpykrype yueOHOro kypca «Ainrebpa W Hadala MaTeMaTH4eCKOro aHaJIN3a» BBIIEIEHBI
CIIEAYIONINE COAEPIKATEIbHO-METOIMYECKre JHHUN: «Yucina W BBIYUCICHU», «DYyHKIUN U TpaduKmny,
«YpaBHEHUS M HepaBeHCTBa», «Hauama maTemarmueckoro anammsa», «MHOXeCTBa M JOTHKa». Bce
OCHOBHBIE COJIEP)KATENbHO-METOANYECKHE JIHMHUM HM3y4yaroTcs Ha MPOTSIKEHUU ABYX JeT oOydeHHs Ha
YPOBHE CpeaHero odmiero oOpa3oBaHMs, €CTECTBEHHO JOMOMHSS APYr APYyra M MOCTENEHHO HACHIIAsCh
HOBBIMH TEMaMH U pasjiesnaMu. JJaHHBIN y4eOHbII KypC SBISETCS HHTETPATUBHBIM, TIOCKOJIBKY OObEIHHSET
B cebe conep)kaHMe HECKOJIbKMX MaTeMaTHYeCKUX JUCHMIUIMH, TaKuX Kak aireOpa, TPUTOHOMETpPUS,
MaTeMaTHYeCKUH aHajau3, TEOpUs MHOXKECTB, MaTremarhyeckas joruka u Jpyrue. Ilo mepe Toro kak
oOydaromuyecs: OBIaeBal0T Bcé Oosiee MUPOKHMM MAaTEeMaTHYECKUM amlapaToM, y HUX IOCIEeI0BaTEIbHO
dopMHpyeTcsT M COBEPIIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKYI0 MOJENb PEajbHOW CHUTYAIlHH,
OPUMEHATh 3HAHUS, MOJYYEHHbIE NpPU HM3YyYEHHH Y4eOHOro Kypca, A peIIeHUs CaMOCTOATEIbHO
c(opMyIHPOBAHHON MaTEeMaTHUECKON 3aJjauu, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopneprxaTenpHO-MeToAnYecKast TUHUS «Hucia ¥ BBIYUCICHUS» 3aBepiraeT (OpMHUPOBAHNE HABBIKOB
UCTIONIb30BAHMUS JCWCTBUTENBHBIX YHCEN, KOTOpoe OBUIO HAadyaTO Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. Ha ypoBHe cpemHero obuiero oopasoBaHust 0co00e BHUMaHUE yJensieTcss GOpMHUPOBAHUIO
HaBBIKOB PAI[MOHAIBHBIX BBIYHMCICHUH, BKJIIOYAIOIIUX B ceOs MCIOIb30BaHUE Pa3IUYHBIX (OPM 3amUCH
qrcia, yMEHHE JeiaTh TPUKUAKY, BBITONHATH TPUOIMKEHHBIE BBIUYMCIICHUS, OIEHUBATH YHCIIOBBIC
BBIpOKEHUS, paboTaTh € MaTeMaTHYECKUMH KOHCTAaHTAMH. 3HAKOMbBIE OOYYarOIIMMCS MHOXKECTBa
HATypalbHbIX, IEJbIX, PAIUOHAIBHBIX M JCWCTBUTENbHBIX YHCET JOIMOJHSIOTCS MHOXXECTBOM
KOMIUIEKCHBIX 4HMceld. B KakaoM M3 53TUX MHOXECTB pPACCMATPUBAIOTCS CBOMCTBEHHBIE €My
crienduyYecKre 331a4d U ONEpaIiy: JeJICHUE HAalleslo, ONIEPUPOBAHUE OCTATKAMHU HA MHOXECTBE IIEJBIX



qrcen, 0coOble CBOMCTBA PAllMOHAIBHBIX U UPPALMOHATIBHBIX YKCell, apu(METUYECKHE OTIepaliy, a TAaKKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uucel. bmarogaps
[I0CJIEI0BATEIBHOMY PACIIMPEHHUIO Kpyra MCIOJb3YEMbIX YHMCEI M 3HAKOMCTBY C BO3MOXKHOCTAMHU HX
NPUMEHEHHS JJISl peIIeHHs Pa3InYHbIX 3a7a4 (popMUpYETCS NPEACTaBICHHE O €INHCTBE MAaTEeMAaTUKU KaK
HayKd U €€ pONM B IOCTPOCHUU MOJIENEH peaJbHOro MHpa, IIUPOKO HCIONB3YIOTCS 0000IIeHHEe U
KOHKPETU3aLHsL.

JIluausa «YpaBHEHHUS U HEPABEHCTBA» pPealM3yeTcsl Ha IMPOTSHKEHUU BCEro OOYy4YEeHHs Ha YpPOBHE
cpeanero oOmiero oOpa3oBaHuUs, TOCKOJIBKY B KaXJIoM paszzaene IIporpaMmbl MpenycMOTPEHO pELIeHHE
COOTBETCTBYIOIIMX 3a/a4. B pesynbraTe 0Oydaromuecs: OBIAJEBAIOT PAa3JIMYHBIMH METOJAaMH DPELICHUs
pPALMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JIOrapU(PMHUUECKMX U TPUTOHOMETPUUYECKHX
YPaBHEHMH, HEPaBEHCTB M CUCTEM, a TaKXKe 3ajay, cojepkalmux mnapaMmerpbl. IlomyueHHble ymeHUs
IIUPOKO HCHOJB3YIOTCA TPH HUCCIEAOBAHMHM (YHKUUH C TOMOLIBIO MPOW3BOJHOW, IPH pEIICHUU
MMPUKJIAAHBIX 3ada4 W 3aJa4 Ha HaXOKIACHHUC HAOOJIBIINX M HAMMEHBIINX 3HAYCHHUH q)YHKL[I/H/I ﬂaHHaSI
coJiepKarenbHas JIMHUSA BKIIOYAaeT B ceOd Takke (OpMUPOBAHHME YMEHHMHM BBIIOJIHATH PAcu€Thl IO
dopmynaM, npeoOpa3oBaHUs PALMOHANBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUH, a
TaKXKe BBIPAKEHUH, COJEpXAaIlUX CTerneHu U Jyorapudmel. braromaps W3ydeHHIO anredpamyecKoro
Marcpuajia HIpOoUCXOAUT I[B.J'II:HGfIIHG@ PasBUTUC AJITOPUTMHYCCKOIO U a6CTpaKTHOFO MBINIJICHUA
oOyuyaroimuxcsi, GOpMUPYIOTCS HaBBIKH JEAYKTUBHBIX PacCyXJIeHHUil, paboTbl ¢ CUMBOJBHBIMU (hOpMaMH,
IpEeCTaBICHNUs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHJIE PAaBEHCTB M HEpaBEHCTB. AnreOpa mpearaer
3(1)(1)CKTI/IBHI>I€ HHCTPYMCHTBI IJId PCHICHUSA MPAKTUYCCKUX M CCTCCTBCHHO-HAYYHBIX 3aja4d, HarjsiJHO
ACMOHCTPHUPYCT CBOU BOBMOKHOCTHU KaK A3bIKa HAYKH.

CopnepxaTtenbHo-MeToanYeckas JTuHUS «DPyHKIMU U IpadUKu» TECHO MeperuieTaercs ¢ JpyTuMu
JUHUSAMHU y4yeOHOro Kypca, IOCKOJbKY B KakKOM-TO CMBbICIE 3aJaéT IOCIEeI0BaTEIbHOCTh H3Y4YEeHHUs
Mmarepuana. M3yueHue crerneHHon, MoKa3aTeIbHON, JOrapu(pMHUUECKON  TPUTOHOMETPUIECKUX (DYHKITHIA,
UX CBOMCTB M TpaMKOB, HUCIOJIL30BAaHUE (PYHKIIUI AJISl PEIICHHs 3a1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U
pearbHOM KM3HM TECHO CBA3aHO KaK ¢ MaTeMaTHYECKUM aHAJIM30M, TaK U C PELICHHEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3TOM OosiblIoe BHUMaHHE yienseTcss (OPpMUPOBAHUIO YMEHHs BbIpaXaTb (popMysiaMu
3aBUCUMOCTH MCXKAY PAa3IMYHBIMHU BCJIMYWHAMH, HUCCIICAOBATHL IIOJTYUYCHHBIC (1)YHKHI/II/I, CTPOUTH HX
rpagukn. Marepuan 53TOH coAepKaTeIbHOW JIMHUM HAIEeIeH Ha pa3BUTHE YMEHWM U HaBBIKOB,
NO3BOJISIOIINX BBIpaXKaTh 3aBUCHUMOCTH MEXAYy BEIMYMHAMU B pa3iuMyHONH (opme: aHaIUTHYECKOMH,
rpaduueckoil u cioBecHoW. Ero usydeHume crnocoOCTBYET pa3BUTHIO aJTOPUTMHUYECKOTO MBILIUICHUS,
CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopepxarenbHas muHUs «Hauyana MareMaTnyeckoro aHajan3a» MO3BOJIET CYIIECTBEHHO PACUIMPUTh
KpYr KaKk MaTeMaTHYeCKHUX, TaK M TNPHUKIAJHBIX 3a]ad, JOCTYNHBIX OOYYaloIIUMCs, TaK KaK y HHUX
HOSBISETCS BO3MOXKHOCTh CTPOUTH TpapUKH CIOXKHBIX (DYHKIMHA, ompenensTb WX HauOONbLINE U
HAaUMEHbBIIINE 3HAYEHMs], BBIYMCIATD IUIOMAAU UIYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHas cojepkaTelbHas JIMHUS ~ OTKPHIBA€T HOBBIE BO3MOXKHOCTH  IOCTPOEHUS
MaTeMaTHUeCKUX MoOJeJIed pealbHBbIX CHUTyallud, TIO3BOJSET HAXOIUTh HaWIydllee pelleHue B
OPUKIAJHBIX, B TOM 4YHCIE COLMAJBbHO-)KOHOMMYECKHX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOro0 aHalMu3a CIOCOOCTBYET pPa3BUTHIO aOCTPAaKTHOro, (HOPMaIbHO-JTOTHYECKOTO U
Kp€aTUBHOT'O MBINIJICHUS, (bOpMI/IpOBaHI/IIO YMeHI/Iﬁ pacro3HaBaTb HNPOSABICHUSA 3aKOHOB MATCMATHKU B
HayKe, TeXHUKE U ucKkyccTtBe. OOyuaronuecs: y3HalOT O BBIJAIOUINXCS pe3ysbTaTaX, MOJYyYeHHBIX B XOJI€
pa3BUTHSI MaTEMAaTUKU KaK HayKu, 1 00 UX aBTOpax.

CopneprxaTenbHO-MeToANYecKast TMHUS «MHOXeCTBa U JIOTHKa» BKIIOYAET B ce0s DJIEMEHThI TEOPUHU
MHOKECTB M MaTeMaTHYECKOMN JIOTHKH. TeOpeTI/IKO-MHO)KeCTBeHHI)Ie MMPEaACTAaBJICHUA ITPOHU3BIBAIOT BECH
Kypc ILIKOJIBHOM MaTeMaTHKd M TMpeularaloT Haubosiee yHUBEpCaIbHBIA fA3BIK, OOBETUHSIOUINI Bce
pasziensl MaTeMaTUKH U e€ MPUIIOKEHUH, OHM CBA3BIBAIOT pa3Hble MaTeMaTHUECKUE TUCHMIUIMHBI U MX
NpUIIOKEHUs B eauHoe 1ienoe. [103ToMy BakHO 1aTh BO3MOXHOCTH 00y4aroImeMycsi IOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIN S3BIK COBpeMeHHOﬁ MAaTE€MAaTUKN W HUCIOJB30BATH €TI0 AJIA BBIPAXKCHUA CBOUX MBEICIIEH.



Jpyrum Ba)KHBIM IIPU3HAKOM MATEMAaTHKU KaK HAyKU CIEAyeT NPU3HAThb CBOWCTBEHHYKO €M CTPOroCTb
00OCHOBaHMH W CIIEZOBAaHHWE OMNPEACHEHHBIM IPABWIAM IIOCTPOCHUS OKA3aTEIbCTB. 3HAKOMCTBO C
3JIEMEHTAMH MaTEMaTHYECKON JIOTHKHU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINUICHUS O0YyYarolIuXCs,
MO3BOJISIET UM CTPOMTH CBOM pPAaCCY)XICHHS Ha OCHOBE JIOTMYECKHX TpaBWi, (OPMHPYET HAaBBIKU
KPUTUYCCKOT'O MBIIIJICHUS.

B yueOHOM Kkypce «Anrebpa M Hayajga MaTeMaTH4eCKOrO AaHaINW3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOr0 MOJICIIUPOBAHUS, KOTOpbIE NPU3BAaHBI CHOCOOCTBOBATH (HOPMHUPOBAHHIO HABBIKOB
HOCTPOCHHS MOJIENICH peabHbIX CUTYalUi, UCCIEJOBAHUS 3TUX MOJENEH ¢ MOMOIIBIO armapaTa ainreopsl
U MATCMATHYCCKOI'0 aHaJIn3a, MHTCPHPCTAIHUU ITOJYUCHHBIX PC3YJIbTATOB. Takue 3a4aHus BIIJICTCHBI B
Ka)XBIH M3 pa3/IesioB MPOTrPaMMBbl, IIOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca HIMPOKO HCIOIb3YEeTCs ISt
pelIeHusl NpUKIAIHbIX 3amad. [Ipu pemeHnn peaabHBIX MPAKTUYECKUX 3a7ad 00yYarolIMecs] Pa3BHBAIOT
HaOJI01aTeIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIB30BaTh AHAJIOTHUIO,
00001IaTh M KOHKPETH3HPOBATh Mpobdiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB pEIICHUS
NPUKIIAIHBIX 337a4 OPraHU3yeTCsl B MPOLIECCe M3YUEHHS BCEX TeM y4eOHOro Kypca «Ainrebpa M Hayaa
MaTEeMaTHYECKOT0 aHAIN3a.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTUYECKOr0 aHaJIN3a» OTBOAUTCS 272 yaca:
B 10 ximacce — 136 gacosB (4 daca B Heneno), B 11 kiacce — 136 yacoB (4 yaca B HEJEINIO).

COJEP)KAHUE OBYYEHUA

10 KJIACC

Yucsia ¥ BLIYUCICHUA

Panmonaneupie uucna. OOBIKHOBEHHbIE U JCCSATHUYHBIE JIpOOM, TPOIEHTHI, OECKOHEUYHbIE
nepuoauueckue Apoodu. Ilpumenenue apoOel W NPOLEHTOB Ui pELICHUS NPUKIAIHBIX 3a7ad U3
pa3IMYHBIX OTpaciel 3HAHUW U pPealbHOM JKU3HU.

JeiicTButenpHble yricna. PanroHanbHble U UppallMoHaIbHbIe YKcia. ApupMETHUIECKHE ONepaIluu C
NEHUCTBUTENBHBIME YUCIaMU. MoOAyib JEHCTBUTENBHOTO YWCIa W ero cBoicTBa. [IpuOmmkéHHBIE
BBIYMCIICHHUS], IPABUJIA OKPYTJICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BBIYNUCICHUMN.

Crenenb ¢ nensiM nokasareneMm. bunom Heiorona. Mcnonb3oBanue nonaxonsdieil popmsl 3anucu
JICWCTBUTEIIBHBIX YUCET ISl PELICHUS ITPAKTUYECKHUX 3a1a4 U IIPEACTABICHUS JAaHHBIX.

ApudmeTnieckuii KopeHb HaTypaJbHOM CTENEHHU U €ro CBOMCTBA.

CrerneHb ¢ pallmOHAIBLHBIM [TOKA3aTEIEeM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM MTOKA3aTEIIEM.

Jlorapudm yucna. CpoiicTBa jorapudma. JlecaTuunble U HaTypaibHbIE JIOrapU(pMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOT0 apryMeHTa. ApKCUHYC, ApKKOCUHYC U apKTaHTE€HC
YUCIIOBOI'O ApPTyMEHTA.

YpaBHeHus1 M HEpaBEHCTBA

ToxzaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHUIIbHBIE
YpaBHEHUS U YpaBHEHUSA-CIEACTBUA. HepaBeHCTBO, pelieHre HEPABEHCTBA.

OcHOBHBIE METONBI pEIIEHUS MEeJbIX W JIPOOHO-PAMOHANBHBIX YPaBHEHHH U HEPaBEHCTB.
MHorowieHsl OT OJJHOM MepeMeHHOU. JleneHne MHOroujaeHa Ha MHOTOYJIEH ¢ ocTtaTkoM. Teopema besy.
MHorousnens! ¢ neasiMu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHs YHCIOBBIX BRIPAKEHUM, COJIEPKAIINX CTETICHU U KOPHH.

Wppauronansubie ypaBHeHHsl. OCHOBHBIE METObI PEIICHUS UPPALMOHATIBHBIX YPaBHEHUH.

IToka3zaTenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEIIECHUS TOKA3ATEIbHBIX YPABHEHUM.

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmel.

Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE METO/bI PELICHUS JIOrapu(MUIECKUX YPaBHEHUH.

OcHoBHble TpuroHOMeTpuueckue (Gopmynsl. [IpeoOpa3zoBaHre TPUTOHOMETPUYECKUX BBIPAKECHUU.
Pemenue TpuroHOMETpUYECKUX YPAaBHEHUN.



Pemenne cucrem nuHEHBIX ypaBHEHUN. MaTpuiia CUCTEMbI JTUHENHBIX ypaBHEeHUH. OpenenunTens
MaTpuilbl 2X2, €ro reOMETPUYECKUN CMBICI W CBOHCTBA, BBIYMCICHHE €r0 3HAYEHUs, NMPUMEHEHUE
ONPENEIUTENS Ul PEIICHUs CUCTEMBI JINHEWHBIX YpaBHEHUI. Penmenne npukiagHbixX 3aa4 ¢ MOMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHUU. lccienoBaHue IIOCTPOCHHOM MOJEIM C IIOMOLIBIO MAaTpUll U
ONPEAECITUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJIEH pealbHOM CUTyalluu C IOMOUIbI0 YPAaBHEHHUI U HEPABEHCTB.
[IpuMeHeHrne ypaBHEHH M HEPABEHCTB K PELICHUI0 MAaTeMaTHMYEeCKUX 3aJad W 3aJad HU3 Pa3InYHbIX
oOyacTell HayKu U peaJIbHOM JKU3HH.

DOyHKUUH U rPpadpuKu

OyHKIUs, cnocoObl 3amaHus ¢GyHKIMHA. B3awmmHo oOpartHbie (yHkmuu. Kommoswmus (yHKIuii.
I'padux dynkmmm. DnemeHTapHbIe TpeoOpa3zoBaHus rpaduKoB PyHKITUH.

Obnacte onpeneneHuss W MHOXecTBO 3HaueHuWd ¢yakiuu. Hynu Qynkuuun. IlpomexyTtku
3HaKonoctosHcTBa. Y&érHple u Heu€tHble (yHkuuu. Ilepmommueckue Qynkmun. IIpomexyTku
MOHOTOHHOCTH (PyHKIMU. MakcuMymbl 1 MUHUMYMbI (pyHkunu. Hanbomnbliee u HauMeHbllee 3HAYCHHUS
(GYHKIIMHM HAa IPOMEKYTKE.

JluHeitHas, KBaapaTWyHas €W JIPOOHO-IHHEWHAs (QYHKIUU. DJIEMEHTapHOE HCCICIOBAaHUE W
MOCTPOEHUE UX TPadUKOB.

Crenennast (yHKIUSI ¢ HATYpaJIbHBIM U IIeNbIM Toka3ateneM. EE cBoiictBa u rpaduk. CBoiicTBa u
rpaduk KopHs N-0ii cTeneHu Kak pyHKIUKU 0OOpaTHOM CTENEeHU C HATypaIbHBIM MTOKA3aTEIIEM.

[ToxazarenbHast U gorapudmuueckas QyHKIMH, UX CBoWcTBa U rpaduku. VMcnonb3zoBaHue rpadukoB
(GYHKIMH 1S peleHusl ypaBHEHUH.

TpuronomeTrpuyeckass OKPYXKHOCTb, OINpEAENCHUE TPUTOHOMETPUYECKHX (YHKIUN YHCIOBOTO
apryMeHTa.

@OYHKIMOHAIbHBIE 3aBUCHMOCTH B pealbHBIX Ipoleccax M SBICHUSIX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana mateMaTn4eckoro aHajamsa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs MOCIEAOBaTENbHOCTEH. MeTojq MareMaTH4ecKou
UHAYKIUU. MOHOTOHHBIE W  OTPaHUYEHHBIE IOCJIEI0BaTeNbHOCTH. VIcTopusi  BO3HUKHOBEHHS
MaTeMaTUYeCKOI0 aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U TeoMeTpHuecKass Mporpeccud. beckoHeuHo yObIBaloIias reoMeTpuYecKas
nporpeccusi. Cymma OeckoHeUHO yOBIBAaKOIIe TreoMeTpuueckoid mporpeccuu. JIMHEWHBIH U
SKCIOHEHIMAIBHBIA pocT. Yncio e. dopmyiia CIOXKHBIX NPOLEHTOB. Mcmonap30BaHUE NMPOTpEeccUuu s
peleHus pealibHbIX 3a]1a4 PUKIAJIHOIO XapaKTepa.

HenpepbiBable ¢(yHKIMM M UX cBOHCTBAa. ToukM paspbiBa. ACHUMITOTHI TpapUKOB (YHKIIHH.
CpoiicTBa (yHKIMI HeNpepbIBHBIX Ha OTpe3ke. MeToJ HMHTEpPBAJIOB sl pEIIEHUS HEepaBeHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH /7Sl peLIeHUs 3a/1a4.

[lepBast u BTOpas npousBojHble (yHKIUU. OmnpenereHre, reOMETPUIECKU U PU3NUECKUN CMBICIT
IPOM3BOJIHON. YpaBHEHHE KacaTelbHOH K rpaduky QpyHKIUH.

[TpousBonHble »nMeMeHTapHbIX GyHKUMNA. [Ipou3BoaHas CyMMBI, NPOU3BENEHHS, YacTHOTO U
KOMITO3UIIUH (PYHKITUH.

MHoxkecTBa M JIOTHKA

MHoOkecTBO, oOmnepaluuu HaJ MHOXKECTBaMM W UX CBoiicTBa. Jluarpammel Oiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO ammnapara i ONMCAaHUs PEAJIbHBIX MIPOLIECCOB U ABJICHUH, IIPU
pELIeHUHU 3aJ1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOTO OObBEKTa, CJEICTBUE, JI0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS.



11 KUIIACC

Yuciia 1 BbIYMCICHUSA

Harypanbhsle n nensle uucna. [IpumeHeHne npu3HAKOB AEIMMOCTH LIEJBIX YHUCEN, HAauOOJbIINN
obmmit nenurens (nanee — HOJl) m HanMensbinee obmee kparnoe (nainee — HOK), ocTaTkoB mo Moyito,
anroputma EBkinaa A penieHus 3a/1a4 B UENbIX YUCIIax.

KommuiekcHble umncia. Anrebpandeckass U TpUTOHOMETpUuyeckas (OPMbI 3alHCH KOMIUIEKCHOTO
yrcia. ApupMeTHYecKre Onepanui ¢ KOMIUIEKCHBIMU 4HclIaMH. M300pakeHne KOMIUIEKCHBIX YHCENl Ha
KoopauHaTHOM Iuiockoctu. @dopmyna Myaspa. KopHu N-0il CTENEHM M3 KOMIUIEKCHOIO YHCIIA.
[TprMeHeHre KOMIUIEKCHBIX YUCEN I pelieHus: GU3NYECKUX U FTeOMETPUUECKUX 3aj1au.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa U COBOKYIIHOCTb YPAaBHEHMM M HEpPaBEHCTB. PaBHOCHUIIbHBIE CHUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPHUYECKHX YPABHEHHMH C MOMOIIbIO TPUTOHOMETPUUECKON OKPYXKHOCTH.
Pemenne TpuroHoMeTprUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OCHOBHbIE METOAbl PELICHUS CUCTEM U COBOKYINHOCTEW palHUOHAIBHBIX, HpPpPalUOHAIbHBIX,
MOKAa3aTeNbHBIX U JOTapu(PMHUUECKUX YPaBHEHHI.

VYpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C lIApaMETPAMHU.

[IpumeHeHre ypaBHEHUM, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTeMaTHYECKUX 3aj1ad U 3a1ad U3
pa3IMYHbIX 00JaCTe HayKU U peasIbHOM JKU3HU, MHTEPIIPETALMS TOTYYEHHBIX PE3YJIbTaTOB.

DOyHKIUH U rpauKu

I'paduk xommosunuu ¢yHkuil. ['eomeTpuueckue o0pa3bl ypaBHEHM UM HEpPaBEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpapUKH.

['padmyeckue MeTOIbI pellICHUS] YpaBHEHUN U HepaBeHCTB. [ paduueckrue MeToabl pemieHus 3aaay ¢
napaMeTpamH.

Ucnonb3zoBanue rpadukoB (QyHKIUNA I HCCIEIOBAHUS IPOIIECCOB U 3aBUCUMOCTEH, KOTOPHIC
BO3HUKAIOT NP PELICHUHN 3a]1a4 U3 IPYTUX yU4EOHBIX MPEAMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCKOro aHAJIM3a

[IpumeHeHHe TPOM3BOIHONW K HCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanboIbIIeT0 ¥ HAMMEHBIIIETO 3HAUYEHUN HETTPEPHIBHON (DYHKITUM Ha OTPE3KE.

[TpuMmeHeHre TMPOU3BOAHON NIl HAXOXKICHHSI HAWIYYILEero pelieHus] B NPUKIAIHBIX 3a/Jayax, s
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHHOro (GopMyioi Win rpaguKoM.

[TepBooOpasHasi, OCHOBHOE CBOICTBO mNepBOOOpasHbIX. IlepBooOpa3Hble 3EMEHTAPHBIX (DYHKIMH.
[IpaBuna HaxoXAEHUS IEPBOOOPAZHBIX.

WNurerpan. ['eomeTpuYecKui CMBICI HMHTETpala. BpIUMCIIEHHE ONpenern€éHHOr0 HHTErpana Io
dopmyne Herorona-Jleitbnuia.

[TpuMeHeHne UHTErpana I HAXOXKICHUS IUIOMIAAeH TNIOCKUX (UTYp U 00bEMOB reOMETPUUYECKHX
TeIl.

[Tpumeps! pemienuit nuddepeHuanbHbIX ypaBHeHUH. MaTremMaTHueckoe MOJEIUPOBaHUE PeabHbIX
IPOIIECCOB ¢ TOMOIIBIO AU PepeHIInanbHbIX YpaBHEHUH.



INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHS YYEBHOI'O KYPCA «AJITEBPA H
HAYAJIA MATEMATHYECKOT'O AHAJIU3A» (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKONH TO3UIMH OOYJAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUUCKOTO OOINeCTBa, NPEJICTABICHHE O MAaTeMaTHYEeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHUHN, TIPOIEAYP IPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OMPOCH! U IPYroe), yMEHUE
B3aMMOJICHICTBOBATH C COLIMAIBLHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (PYHKUHAMHU U HA3HAUCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCHHMCKON TpaKIAaHCKOH HMIEHTHUYHOCTH, YBKEHHS K TNPOLUIOMY U
HACTOAILLIEMY POCCUHMCKOM MaTEMaTHKH, LIEHHOCTHOE OTHOLIEHWE K JOCTHIKEHHUSM POCCHMCKUX
MaTE€MaTUKOB M POCCHUICKOM MaTEMaTUYECKOM IIKOJIbI, HUCIIOJIb30BAHME 3TUX JOCTHKEHUH B JIPYTUX
HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME JyXOBHBIX IICHHOCTEH POCCHICKOr0 Hapoaa, CHOPMHUPOBAHHOCTh HPABCTBCHHOTO
CO3HAHHUsI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C IMPAKTUUYECKUM IPUMEHEHUEM JOCTUKEHUW HAyKu M
JESATENIbHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs OSCTETUKY MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PElICHU, pacCyXACHHI, BOCIPUUMUYHUBOCTh K MAaTEMAaTUYECKUM aCIeKTaM Pa3uYHbIX
BUJIOB UCKYCCTBA,;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTh MAaTeMaTHYECKHUE 3HAHMS B HMHTEPECAaxX 3JI0POBOrO0 U
0e3omacHOro 00pasza JKHW3HH, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3I0POBBIO (3I0pOBOE MHTAHUE,
cOaNmaHCUPOBAHHBIM PEXUM 3aHATUH W OTAbIXA, peryinspHas (u3MUeckas aKTUBHOCTH), (PHU3UUYECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JCSATEIHHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAHWE I[EHHOCTH TPYIOMIOOUS, WHTEpeC K pa3IUYHbIM cdepam
npodecCHOHANBFHOM JEesITebHOCTH, CBI3aHHBIM C MAaTEeMAaTUKON U €€ MPUIIOKEHUSIMU, YMEHUE COBEpPIATh
OCO3HaAHHBIN BBIOOP OyayIei mpodeccuu u peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAaHbI, TOTOBHOCTH
U CIIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO Ha TMPOTSHKEHUH BCEU JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEHIEHUHU MPAKTUYECKUX 33/1a4 MaTEMAaTUYECKOW HaIPaBIE€HHOCTH;

7) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

c(hOpMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYPhl, TOHUMAHUE BJIMSHUS COLMAIBHO-IKOHOMUYECKHUX
MPOIIECCOB HA COCTOSIHUE TPUPOJHONM M COIHMAIBHOW CpEeIbl, OCO3HAHHE TIJIO0ATBHOTO XapakTepa
9KOJIOTHYECKHUX MpOoOJIeM, OpUEHTAIMs Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUM IS pelleHus 3a7ad B
o0JacTu OKpY’Karollel Ccpefpl, MIaHUPOBAHUE TOCTYNKOB M OLIEHKH MX BO3MOXHBIX TOCIEICTBHUH s
OKpYKaloIleu Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH
U OOIIECTBEHHOH MPaKTUKH, MOHIMAaHHE MaTEMaTHYEeCKON HaAyKH KakK Cephl 4eJTOBEUECKOM NeTeIbHOCTH,
STarmoB €€ pa3BUTUS M 3HAYUMOCTH JUIsl PA3BUTUS ITUBUJIM3AINH, OBJIAJICHHUE S3BIKOM MAaTEMaTUKU W
MaTEeMaTUYeCKOW KYJIbTypOH KaK CPEICTBOM IMO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO U
MCCJEI0BATENbCKYIO IS TENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3zoBble Jloruyeckue AecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB, IMOHSITHM,
OTHOUIICHUN MEXAY MOHATUAMHU, (POPMYIHPOBATH OINpEAeTICHUs MOHATUH, YCTaHABIUBATh CYIIECTBEHHBII
pU3HAK KJIaCCU(PHUKAIMU, OCHOBAHUS JIJIs1 0000IIEHUS U CPAaBHEHUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3a;

BOCIIPUHUMATh, (OPMYIUPOBaTH U  MPeoOpa3OBBIBATH  CYXKICHHS:  yTBEPAWTEIbHBICE U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U O0IIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHUYeCKHE 3aKOHOMEPHOCTH, B3aHMMOCBSA3M W IMPOTHUBOpeurs B (akTax, JaHHbIX,
HAOMIOJIEHUSIX M YTBEPXKIEHUSAX, Mpe/uiaraTb KpPUTEpUU [UIsl BBISIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JenaTb BBIBOJABI C  HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX M  HWHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJAMUTH CaMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUU (TpsMble U OT
MPOTUBHOTO), BBICTPAWBATH APTYMEHTAIUIO, MPHBOJIUTH MPUMEPHI W KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYXKJICHHS U BHIBOJIBI;

BbIOMpaTh CcHocoO pelneHus y4uyeOHOM 3amadu (CpaBHMBAaTh HECKOJIBKO BapHAHTOB pPEIICHUS,
BbIOMpaTh HanOoJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

UCTIOJIF30BaTh BOIPOCHI KaK MCCIIE0BATEIbCKUIA HHCTPYMEHT MO3HAHUsA, (HOPMYIHPOBATH BOIIPOCHI,
dbukcupyronme npoTUBOpedne, MpodieMy, ycTaHaBIUBaTh UCKOMOE U JaHHOE, (POpMHpOBATh TUIOTE3Y,
apryMEHTHUPOBAaTh CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMUTH CAaMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEJOBAaHUE I10 YCTaHOBIEHUIO
0COOEHHOCTE MaTeMaTHYecKoro OOBEeKTa, SBICHHS, IPOLECCa, BBIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMu, SIBJICHUSIMH, ITPOLIECCaMHU;

camMoCTOsTeNNbHO (opMynupoBaTh 0000IIEHUST U BBIBOJABI 1O pe3ylbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUsI, MCCIEOBAHUS, OIEHUBATh JOCTOBEPHOCTH TIOJIYYEHHBIX pE3YyJNbTaTOB, BBIBOJOB U
000011IeHN;

IPOrHO3MPOBATh BO3MOXHOE DPAa3BUTHE IMpoOIecca, a TAaKKE BBIIBUraTh MPEINOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(hUIMTHl HHGOPMAITIH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BOMPOC U /IS PEIICHHS
3a/1a4i;

BbIOMpaTh MHPOPMAIIMIO M3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHATH3UPOBATh, CHCTEMAaTU3UPOBATh U
HMHTEPIPETUPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U (hOPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh WH(MOPMAIUIO, MPEACTABIATh €€ B pa3audHbIX (opMmax, HLIIOCTPUPOBATh
rpaduyecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE el CTBUA

OO0uienne:

BOCIIPUHUMATh U (POPMYTUPOBATH CY)KICHHS B COOTBETCTBHU C YCJIOBUSMHU M LEISIMH OOIICHHS,
SICHO, TOYHO, I'PaMOTHO BBIp@XXaTh CBOK TOYKY 3PEHHMS B YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y PEIIeHUs 3a/1a4l, KOMMEHTUPOBATh MOJy4YE€HHBIA Pe3yJIbTaT;

B X0J/ie 00CYX/IeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl, IPOOJIEMBbI, perraeMon
3a/layM, BBICKA3bIBaThb MWJIEU, HALIEJICHHBIE HA IIOUCK PEIIEHUS, COIOCTABIATh CBOU CYXKAECHHUS C
CYXJIEHUSIMH JIPYTMX YYACTHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3IMuUe U CXOACTBO MO3ULUH, B KOPPEKTHON
dbopme GpopMynHpoBaTH PA3HOTIIACHS, CBOM BO3PAKECHHUSI;



NPEJCTaBIsATh  PE3YylbTaThl  PEIICHUS  3aJadyd, OKCIIEPUMEHTAa, HCCIEJAOBaHUSA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHUS C Y4ETOM 3a/ad MPE3eHTAUd U OCOOEHHOCTEH
ayJUTOPHUH.

Pery1siTUBHBbIEe YHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranu3anus:

COCTaBJIAIThH IJIaH, AJITOPUTM PELIEHUS 3a/ladyd, BBIOUPATh COCO0 pelIeHUs C yU4ETOM HMEIOIINXCS
pPECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEIICHHUH C
y4€TOM HOBOUM HH(OPMAITHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJLJIEKT:

BJIQ/IETh HAaBBIKAMU I103HABAaTEIbHOW pedIeKCHUH KaK OCO3HAHHUS COBEpIIAeMbIX JACUCTBUU U
MBICIIUTENIBHBIX MPOIECCOB, HX PE3YJIbTaTOB, BJIAJIETh CIIOCOOAMU CAaMOIPOBEPKH, CAMOKOHTPOJIS
nporiecca 1 pe3yibTara peleHusl MaTeMaTHIecKol 3a/1a4H;

MPEBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTH IPU PEIICHUU 33/1a4l, BHOCUTh KOPPEKTUBBI B
JESITeIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TAHHBIX, HAWEHHBIX OIMIMOOK, BRISABIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE DPE3yJbTaTa LEJIW M YCIOBUSAM, OOBSICHATH MPUYMHBI JOCTHKCHHUS WU
HEJIOCTHKCHHS PE3YJIbTATOB JACITEIHHOCTH, HAXOJUTh OIIHOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITe€JIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAJIbHON PaOOTHI MPH PELICHUN
y4eOHBIX 3ajJad, MPUHUMATh II€JTb COBMECTHOM NEATEIBHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOM
paboThl, pacHpenesarTh BUAbI padOT, OroBapUBaThbCs, OOCYXAaTh MpOLECC U Ppe3ynbTar padoThl,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CYyKaeHHUS, 0OMEH MHEHUI, «MO3TOBBIEC IITYPMBI» U
WHBIE), BBIMIOJHATH CBOKO YacCTh paOOTHl U KOOPAWHUPOBATH CBOM JCHCTBHS C IPYTUMHU WICHAMU KOMaH]IBI,
OLIGHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIUN MPOAYKT 1O KPUTEPHIM, C(HOPMYITHPOBAHHBIM YUaCTHHKAMHU
B3aMMOJICHCTBHSI.

NNPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 ki1acce o0yyaronuiicst moyduT CleqylOIue IpeIMeTHbIe pe3yabTaThl 10
OTJIeNIHBIM TeMaM pabodell mporpaMMbl yueOHOTo Kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOI0 aHATU3ay:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEpUpPOBaTh MOHSTHUSIMH: PALMOHAIBHOE YHCIIO, OECKOHEUHasl Iepuoauyeckas JIpoOb,
IPOLEHTHI, UPPALUOHATIBHOE YHCIIO, MHOXECTBA PAalMOHAJIBHBIX W JEHCTBUTEIBHBIX YHCEN, MOAYIb
JENCTBUTEIBHOTO YNCIIA;

NPUMEHSATH IpOOM U MPOLEHTHI [T PELICHUs] IPUKIIaIHBIX 337a4 U3 PA3JIMUHbIX OTpacieil 3HaHu| U
pEATbHOM )KU3HU;

IPUMEHSTh NMPUOIMKEHHBIE BBIUMCICHUS, MpaBWla OKPYIJIEHUS, IPUKHUIKY U OLIEHKY pe3yibTara
BBIYMCIICHUI;

CBOOOJTHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJbIM IOKa3aTesleM, MCIOIb30BaTh IMOAXOSIIYIO
dbopMy 3anucu JeHCTBUTENbHBIX YHCEN IS PELISHHS MPAKTUYECKUX 3a/1a4 U MPEICTaBICHUS JTaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTETICHU;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PallMOHAJILHBIM ITOKa3aTeIIeM;

CBOOOJTHO OTIEPHPOBATH MOHATHIAMM: JOTapu(pM yKcia, JeCATUYHbIE U HATypaJIbHbIE JTOTapH(MBbI;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO apryMEHTa;

OTIepUPOBATH MOHATUSIMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEpUpOBaTh MOHATUAMHU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIC
YpaBHEHUS U ypaBHEHUS-CIIEJICTBHS, pABHOCUJIbHBIE HEPABEHCTBA,

INPUMEHSTh Pa3jM4Hble METOJAbl PEUICHUS PAalMOHAIBHBIX U JAPOOHO-pAallMOHAIBHBIX YpaBHEHH,
IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEIIEHNS HEPABEHCTB;



CBOOOJHO ONEPHUPOBATH MOHATHSAMM: MHOTOWIEH OT OJHOW NEPEMEHHOM, MHOTIOYJIEH C LEIbIMU
K03(ppULMEeHTaMU, KOPHH MHOTIOWIEHA, NPUMEHATh JAEJICHHE MHOTOWICHa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera miis penienus 3anay;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHla, OIpPEIeUTeNh
MaTpullbl 2 X 2 W €ro reoMeTPUYECKUH CMBICH, HCIIOJIBb30BaTh CBOWCTBA ONpENENUTENs 2 X 2 i
BBIUMCJICHUSI €r0 3HAYCHHUs, NPUMEHATh ONPEICIIUTENN I PEUICHHUs] CUCTEMbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIMPOBaTh pEAJbHBIC CUTYyallMH C IIOMOIIBIO CHCTEMBl JIMHEHHBIX YPAaBHEHUH, HCCICN0BATh
IIOCTPOEHHBIE MOJIEIIU C IIOMOILBIO MATPUI] U ONPEAEIIUTENEH, UHTEPIIPETUPOBATD I1OJIY4EHHBII pe3yJbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMM IS peoOpa30oBaHUsl BbIpaXKEHUI;

BBINOJIHATh NPE0Opa3oBaHUs YMCIOBBIX BBIPAXKEHUN, COJEpXKAIUX CTEHNEHM C pallOHAJIbHBIM
IIOKa3aTeseM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJisi MPeoOpa3oBaHUsl JOrapu(pMHUUECKUX BbIPAKECHUH;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: HPPALUOHAIBHBIC, IIOKa3aTelbHbIE W JiorapupMUYecKue
YPaBHEHHUs, HaXOIUTh UX PELICHMS C IOMOLIbI PABHOCUJIBHBIX IEPEXONOB MU OCYILECTBIASA NIPOBEPKY
KOpHEH;

PUMEHSATh OCHOBHBIE TPUTOHOMETpUUECKHE (OPMYIIBI U TPeoOpa3oBaHUs TPUTOHOMETPUIECKUX
BBIPAKECHMI;

CBOOOJHO ONEpPHPOBATH NOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, NMPUMEHATh HEOOXOIUMbIe
(bopMyIbl TSl pellIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEJIMPOBaTh pEajibHblE CUTYallud Ha SI3bIKE anreOpbl, COCTaBISATh BBIPAXKEHUS, YpPaBHEHUS,
HEPaBEHCTBA [0 YCJIOBUIO 3aJadyM, MCCIEA0BaTh IMOCTPOCHHBbIE MOJEIU C MCIIONb30BaHUEM armapara
anreopsol.

DOyHKUUM U rpadpuku:

CBOOOJTHO ONEPUPOBATh MOHATUAMHU: (DYHKIHS, CIIOCOOBI 3aqaHust (YHKIHH, B3aUMHO OOpaTHBIE
¢ynkumu, kKomMmno3unus QyHKUWH, rpaduk (GYHKIWH, BBIIONHATH OSJEMEHTapHbIE NpeoOpa3oBaHUs
rpadukoB QyHKIUNH;

CcBOOOJIHO ONEpUPOBATh MOHATUAMU: 00JIACTh ONPECIICHUS] 1 MHOXKECTBO 3HAUYCHUN (DYHKIMH, HYIH
(GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMHU: YETHbIE M HEUETHbIE (DYHKUMH, NEpUoAuYecKHe (DyHKLHUH,
IPOMEKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMYMbl 1 MUHUMYMbI ()YHKIIMH, HauOoJIbIlIee U HaUMEHbIIIee
3HaYeHHe PYHKLUU Ha IPOMEKYTKE;

CBOOOZHO ONEpUpOBaTh MOHSTUSAMM: CTETIEHHAs (YHKIMS C HAaTypaJbHBIM U IIEJIBIM IOKAa3aTeleM,
rpaduk creneHHOW (YHKIMHM C HAaTypalbHBIM M LEJNbIM IOKa3aTenaeM, rpaduk KOpHsS N-Oi CTENEHU Kak
(GyHKIMN 0OpaTHOM CTENEHM C HATYpaJIbHBIM MOKa3aTeIeM;

ONepUpOBATh MOHATUSAMM: JIMHEHHas, KBaJpaTHYHAas M JApPOOHO-IHMHEHHas (PYHKIUH, BBIIOIHATH
3JIEMEHTapHOE UCCIIEZIOBAHUE U TOCTPOEHUE UX I'paUKOB;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: MOKa3aTelbHas U Jorapugmuyueckas QyHKINU, UX CBOICTBa U
rpaduKu, UCIIOIB30BaTh UX IpaUKH JUIsl pellIeHUs] ypaBHEHUI;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATHSMU:  TPUTOHOMETPHYECKAsh  OKPY)KHOCTb,  ONpejeseHue
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCIOJNIb30BaTh rpaduku GyHKIUN JUIs MCCIEAOBAaHUS MPOIECCOB M 3aBUCHMOCTEH MpU pelIeHUn
3aa4 U3 APYruX y4eOHBIX MPEIMETOB M peaibHOW JKU3HH, BBIpaKaTh (GOPMYJIaMU 3aBHCHUMOCTH MEXIY
BEJIMYNHAMU;

Hauyana maTeMaTH4eckoro aHajamsa:

CBOOOJHO ONEpUPOBATh MOHATUAMU: apudmMeTnyeckass U reoMeTpuueckas mporpeccusi, 0eCKOHEUHO
yOBIBarOIIasi T€OMETPHUECKasi MPOrpeccusi, JIMHEHHBIN M 3KCIOHEHUMAIBHBIA POCT, (OpMyla CIO0XKHBIX
IIPOLIEHTOB, UMETh NIPEJCTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU ISl PELIEHMSI pEAJIbHBIX 33]1a4 IPUKJIaJHOTO XapaKTepa;

cBOOOHO OIIepUPOBATh MOHSTUSIMHU: MOCJIE0BATENbHOCTD, CIOCOOBI 3aJaHus
MOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OrpPaHUYEHHBIE IIOCIEAOBATEIbHOCTH, IOHUMAaTh OCHOBBI
3apOXKIEHUSI MATEMaTUYECKOT0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbX;



CBOOOJIHO OIIEpUPOBATh MOHSTHSAMHU: HEMPEPHIBHBIE (PYHKIIMU, TOYKHU pa3pbiBa rpaduka GyHKINH,
ACUMIITOTHI rpaduka QyHKITUH;

CBOOOJHO OIEpUpPOBaTh MOHATHEM: (PYHKIHS, HENpepblBHAs Ha OTpe3Ke, MPUMEHSITh CBONCTBA
HENPEPBIBHBIX (PYHKIMN AJIs PEeIICHUs 3a1a4;

CBOOOJHO ONEPUPOBATH TMOHATHUSMU: IMEpPBasi U BTOpas MPOM3BOAHBIC (DYHKIUHU, KacaTelbHAs K
rpaduky ¢ yHKIHH;

BBIUMCIISTH MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIIO3UIIMU JBYX (YHKIUH, 3HATH
MIPOM3BOTHBIC DIIEMEHTAPHBIX (DYHKIIHI;

UCIIOJIb30BaTh TE€OMETPUUYECKHUI U (PU3UUECKUI CMBICI MPOU3BOIHOM JIUIsl PEILICHHS 3a/1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJHO OMEPUPOBATH MOHATUSAMU: MHOXKECTBO, ONIEPAllU Ha/l MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapaT MJisi ONMCAHMsI pealbHbIX IPOLECCOB U
SIBJICHUU, TIPY PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX IPEIMETOB;

CBOOOJHO OIEpPUPOBaTh IMOHSATUSMHU: OIpEleIeHHe, TeopeMa, ypaBHEHHE-CIEACTBHE, CBOMCTBO
MaTeMaTUYeCKOT0 00bEKTa, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce 00y4aromuics MOIyYUT CIEAYIOUINE MPEIMETHBIE PE3YyIbTaThl 1O
OTJENIFHBIM TeMaM pabodell mporpaMMbl YUeOHOTO Kypca «Anredpa 1 Havyaja MaTeMaTHIeCKOTO aHAIH3ay:

Yucsia v BbIYUCICHUA:

CBOOOJHO OMEpUPOBATH MOHITUSIMH: HATypalbHOE U IIEJIO€ YMCIO, MHOXKECTBA HATYPalbHBIX U
LEJIBIX YHCEell, UCIOJIb30BaTh MpU3Haku Aenumoct 1eisix uyncesn, HOJ u HOK narypanbHbIxX umcen s
pelieHus 3a1a4, IpUMEHSITh aIropuT™M EBKinia;

CBOOOJHO OINEpPUPOBATh IMOHATHEM OCTaTKa MO MOJIYJI0, 3allMChIBaTh HATypalbHbIE YHCIA B
Pa3IMYHBIX O3ULUOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO KOMIUIEKCHBIX YHCEIl,
MPEACTABISTh KOMIUIEKCHBIE YHCIIa B alreOpandeckod M TPUTOHOMETPUYECKOW (opme, BBITIOIHITH
apudmeTnyecKre onepany ¢ HUMU U U300pakaTh Ha KOOPIMHATHON TJIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOJHO OIEpPUPOBaTh MOHATUSMHU: HppalOHANbHbIE, IOKa3aTelabHble M JorapudmMuyecKue
HEpaBEHCTBA, HAXOIUTh UX PEIICHUS C TOMOIIBIO PABHOCHIBHBIX TIEPEXO/I0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPUUYECKOTO YPABHEHHUS;

CBOOOJHO OMEpPUPOBATH MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSATH HEOOXOIUMbIE
(bOpMYIIBI SISl pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO oONEpUpOBaTh TMOHATHUAMU: CHCTEMAa U COBOKYIHOCTh YPAaBHEHMI W HEpaBEHCTB,
PaBHOCWJIbHBIE CHCTEMBI M CHCTEMBI-CIEIACTBUS, HAXOAUTh PEIICHUS CHUCTEMbl M COBOKYIHOCTEU
palroHaIbHBIX, UPPALMOHATBHBIX, TTOKAa3aTeNbHBIX U IOTapU(MUIECKIX YpPaBHEHUH 1 HEPABEHCTB;

pemiaTth paloHaIbHbIE, WppaIOHANILHEIE, MOoKa3aTeIbHBIE, norapuMuIecKue u
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, COZepKalllie MOIYJIM U TTapaMeTphl;

NPUMEHSTh Tpaduueckue MeTOAbl A pPEUIeHUs ypaBHEHHUH M HEpPaBeHCTB, a TaKkKe 3aaad c
napameTpamu;

MOJICIUPOBATh pEaTbHbIE CUTyallMd Ha S3BIKE aNreOpbl, COCTABJIATh BBIPAXKEHUS, YpPaBHEHWS,
HEPAaBEHCTBA U UX CHUCTEMBI IO YCIOBHUIO 33J]a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJIENIN C MCIOIb30BaHUEM
anmapara anreOpbl, UHTEPIPETHPOBATH MOTYICHHBIN pe3ynbTar.

DyHKIUHA U TPaGUKH:

CTPOUTH TpaWKK KOMMO3UIMK (PYHKIIUH C TIOMOIIBI0 AJIIEMEHTAPHOTO HCCIIEIOBAHUS U CBOWCTB
KOMITO3HITNH ABYX ()YHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pasbl YpaBHEHUI 1 HEPABEHCTB HAa KOOPIMHATHOMN TIOCKOCTH;

CBOOOJHO OTEPUPOBATH MOHATUSAMHU: TPA(QUKN TPUTOHOMETPUUECKHUX ()YHKITHUIA;

MPUMEHSTh QYHKIIUHU AJI1 MOJICTUPOBAHUS M UCCIIEIOBAHUS PeaTbHBIX MPOILIECCOB.

Hauyana mareMaTH4ecKoro aHajim3a:

MCIOJIb30BaTh IPOU3BOHYIO JJI UCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

HAXOJUTh HaUOOIbIIIEe U HAUMEHbBIIIEe 3HAYCHUS (PYHKIIMHU HEMTPEPHIBHON HA OTPE3KE;



UCTIONIb30BATh MPOU3BOIHYIO [UIS HAXOXKJICHHUS HAWIYYIIETro PELICHUs B MPUKIAJAHBIX, B TOM YHCIIE
COIMAJIbHO-9KOHOMUYECKHUX, 3ajJadax, JJIS ONpPEIeNICHUsI CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOTO
dbopmysioi uiu rpapuKoM;

CBOOOJHO OIEpPUPOBATH MOHATHUSAMHU: TIEpBOOOpa3Has, ONpPEACNEHHBI HHTErpaj, HaXOAUTh
nepBOOOpa3HbIE AIIEMEHTAPHBIX (DYHKIMN M BBIYUCIATH HHTErpai o popmyie Herorona-JleiiOHuma;

HAaXOJUTh IJIOMIAAN TUIOCKUX (UTYP U 0OBEMBI T C TOMOIIBIO HHTETPaa;

UMETh INPEACTaBICHHE O MaTeMaTHYeCKOM MOJCIMPOBAaHMM Ha TIPHUMEPE COCTAaBICHHUS
muddepeHIMATBHBIX YPaBHEHHUI,

pemath NpUKIaJHbIe 33/1a41, B TOM YHUCIIE COLMATbHO-?KOHOMUYECKOTO U (PH3UUECKOT0 XapaKTepa,
Cpe/ICTBaMU MAaTEeMaTHYECKOTO aHAIIN3a.
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ITOYPOYHOE IIVTAHUPOBAHUE

DJIeKTPOHHBIE
Jara uudposbIe
No KonanvecrBouacos U3ydyeHuss | oOpazoBaTe/bHbIE
' Temaypoka pecypcebl
n/n P
KonTtp. IpakTnu.
Bcero P P
padoThI padoThI

1 MHO0eCTBO, OIepaliy HaJl 1 0 0
MHO>KECTBaMH U UX CBOMCTBa

2 Huarpammel Diinepa-Benna 1 0 0
IIpumeHeHne TeopeTruKo-

3 MHOKECTBEHHOT'O amnmapara JyIst 1 0 0
pelreHus 3aaa4d

4 PannonansHbIe YnCTa. 1 0 0
OOBIKHOBEHHBIE U JECATHUYHEIE

5 1 0 0
JIpO0OH.

6 [TpoueHTHI 1 0 0

7 [Ipumenenue npoOeit u MPOIEHTOB 1 0 0
JUTSI pEIIeHUs TIPUKIIATHBIX 33134
JleficTBUTEIIbHBIC YHMCIIA.

8 PaumoHansHbIE U 1 0 0
WppaIoHaIbHEIE YUCIIa

9 ApudmeTraecKne onepannu ¢ 1 0 0
JICHCTBUTEIBLHBIMHU YHCITAMU
Mogynp AeCTBUTENBHOIO YK CIa U

10 - 1 0 0
ero cBoiicTBa
[MpubnmxEHHBIE BEIYUCIICHNS,

11 MIpaBwJIa OKPYTIICHUS, TIPUKUIIKA 1 1 0 0
OLIEHKA Pe3yJibTaTa BBIYUCIEHUIN
OCHOBHBIE METO/IbI PEIICHUS

12 P 1 0 0
LENBIX YPaBHEHHI
OCHOBHBIE METO/IbI PEIICHUS

13 JIPOOHO-pAITMOHATBHBIX 1 0 0
ypaBHEHU I
OCHOBHBIE METO/IbI PEIICHUS

14 HENBIX U IPOOHO-PAMOHATILHBIX 1 0 0
ypaBHEHUI 1 HEPABEHCTB
MHoOrouieHsl 0T OIHON
nepeMeHHoi. [lenexue

15 P 1 0 0
MHOTOYJICHA HA MHOTOYJIEH C
octatkoM. Teopema bezy

16 MHOTOYJICHBI ¢ LIEIBIMU 1 0 0
ko3 durmenramu. Teopema Buera

17 Cucrembl TMHEHHBIX YPaBHEHUI 1 0 0




18

Pentenne cucreM JIMHEHHBIX
ypaBHEHUI

19

Marpuna cuctemMbl TUHEHHBIX
ypaBHeHu#. OnpeneanTens
MaTpHULBl 2X2, eTo
TeOMETPUUYECKUIN CMBICH U
CBOMCTBA; BEIYHCIICHHE €TO
3HAYCHUS

20

Onpenenurens MaTpULBI 2X2, ero
TeOMETPUUYECKUIN CMBICH U
CBOICTBa; BEIYHCIIECHHUE €T0
3HAYEHUS

21

IIpumenenue onpeaeauTens s
pEIIeHNs CHCTEMBI TMHEHHBIX
ypaBHEHHI

22

23

24

25

IIpuknagHsle 3a1a4y, peniacMsle ¢
MTOMOIIIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHUI

Pemenune npuknaaHeIX 3a1a4 C
IIOMOIIBIO CUCTCMBI JIMHEMHBIX
YpaBHEHUI

KonTponbaas pabdora:
"PannonanbpHbIe YpaBHEHUS U
HepaBeHCTBa. CHCTEMBI JIMHEWHBIX
ypaBHEHUI"

@OyHKuus, crIocoOb! 3a1aHNs
¢yskuuu. BzanMHo oOpaTHEIE
dynaxun. Kommoznmms QyHKIuit

26

I'padux GyHKIMH. DIeMEeHTapHBIE
npeoOpazoBaHus rpaduKoB
(hyHKIH

27

OO6macth onpenencHus u
MHOECTBO 3HAYCHHUH (DYHKIIUH.
Hynu ¢pyskuuu. [IpomexyTku
3HAK MOCTOSIHCTBA

28

29

30

31

YérHble U HEUETHBIC PYHKIINU.
[lepuoanueckue pyHKINU.
[TIpoMeKyTKM MOHOTOHHOCTH
dhyHKITIN

MakcuMyMBbl 1 MUHUMYMBI
¢ysaknuu. Hanbonbinee n
HauMEHbIIIEee 3HaYCHNE PYHKIIUN
Ha MIPOMEKYTKE

Jluneiinas, kBagpaTuuHas
(byHKIMU. DneMeHTapHOoe
UCCIIeJIOBaHNE U TpauKu STHX
dhyHKIII

JpoOHo-nuneiinas GpyHKIuS.
DJIeMeHTapHOE UCCIIeIOBAHNE U




MOCTPOCHHUE rpaduka

32

JluHeitHas1, kBagpaTU4YHAs U
JIpoOHO-IMHEHHAs QYHKIIH.
DJIeMeHTapHOE NCCIIeIOBaHNE U
MOCTPOCHHUE IPaPUKOB ITHX
dhyHKIII

33

34

CTerneHs ¢ TCIIBIM ITOKA3aTCIICM.

CreneHs ¢ eJIBIM [TOKa3aTeneM.
bunom Herorona

35

Crenennas QyHKIMSA C
HaTypaJbHBIM U LIEJIbIM
nokaszatesieM. E€ cBoiicTBa u

rpadux

36

37

[IpoBepounas padora: "CreneHHast
tdhynaxmus. E€ cBoiicTBa u rpadux"
ApudmeTnuecknii KOpeHb
HaTypaJbHOMN CTENEHU U €TO
CBONCTBa

38

[IpeoOpazoBaHue YUCITOBBIX
BBIPKECHHI, COAEPIKAIINX
CTCIICHU

39

Brinecenne MHOKUATENA U3-TI0]]
3HaKa KOpHS

40

41

Buecenne MHOKUTEIS IO 3HAK
KOpHS

Coxkpaienue pooeit,
COJIEpKAIINX PaTUKAIIBI

42

43

UppanmonanbHbie ypaBHEHUS.
O05acTh TOMYCTUMBIX 3HAYSHHHA
HUPPAIMOHAIBHOTO YPaBHEHHUS

Pemenne nppanmoHaabHbIX
YpaBHEHUH IO OIPEICTEHUIO
apr(METHYECKOTO KOPHS
HaTypaJbHOU CTEIICHH.

44

45

46

47

Bo3senenue o0eux yacrei
ypaBHeHI/ISI B O,Z[Hy nu Ty p, &
CTEIIEHb.

Beenenne BcriomoraTensHOM
TIEPEMEHHOM C 1IEJIbIO TOHUKEHUS
CTEIEHU UPPALMOHAIBHOTO
ypaBHEHUS

BBenenune BcnoMorateabHON
MEPEMEHHOM C 1eJIbI0 UCKIIIOUEHUS
UPPaLMOHATBHOCTH.

I'padmueckuii coco6 pemeHus
UpPpAaIMOHANBHBIX YPaBHEHHH.

48

Pemenueun ppanmoHaibHbIX
ypaBHEHUI




CgoiicTBa 1 rpaduK KOpHS N-0if
CTeNeHH Kak (yHKIUHU oOpaTHOU

49 CTEIIEHH C HaTypallbHbIM
MoKa3aTeneM

50 CoiicTBa 1 rpad K KOpHS N-0i
CTETICHH.

Kontponsnas pabota: "CsoiicTBa

51 U rpaduK KOpHs N-0i CTEeTIEeHH.
WppanmonansHble ypaBHeHHA"

59 CreneHp ¢ panroOHANEHBIM
MTOKa3aTeNeM U €€ CBOMCTBa

53 CBoiicTBa CTENEHH C
palMOHaIBHBIM MTOKa3aTeneM
HaxoxneHne 3HaueHNH CTENEHH C

54 palMoHaIbHBIM IOKa3aTeneM U e€
CBOMCTBa

55 ITokazarenpHas hyHKIM, €
CBOIiCTBa U Tpaduk
Iloka3aTesbHbIE YPaBHEHUSI.

56 Hcnonp3oBanue rpaduka GpyHKIUHI
JUISL pEeLLCHUs] ypaBHEHHI
Pemennie moka3aTenbHBIX

57 YPABHEHUH IIyTEM IIPUBEACHUS
o0enx yactel ypaBHEHHS K
OJTHOMY OCHOBaHHUIO.

58 Brinecenue o01ero MHOKHUTENS 32
CKOOKY.

59 Meron 3aMeHBI IEPEMEHHON B
MIOKA3aTeNbHBIX YPAaBHEHHUAX

60 [lokasarenbHble ypaBHEHUSL.
Meroa NOWIEHHOTO JeJIEeHUs
IIpoBepounas padota:

61 "ITokazarenbHas QyHKIHS.
IlokazaTenbHble ypaBHEHUS"

62 Jlorapudm uncna. ColicTsa
sorapudma

63 Haxoxnenue norapudma uucia ¢
MOMOIIBIO CBOICTB

64 Hecaruunsie norapupmbl

65 Hatypanbabie norapumsl

66 Jecsatuunbie u
HaTypaIbHBIETOTapU(MBI
[IpeoOpa3oBaHue YMCITOBBIX

67 BBIpaXXEHHUH, COAepKaIUX
JorapuQmel

68 [IpeobpazoBanre OYKBEHHBIX

BBIpa)KCHHﬁ, COACPIKAIUX




sorapudmpl

69

70

IIpeobpazoBaHue BEIpaKEHUA,
COJICPKAIIHX JIOTAPUPMEI C
KCIIOJIb30BAHUEM CBOMCTB

Jlorapudmuyeckas pyHkIms, eé
CBOIiCTBa U Tpaduk

71

72

Jlorapudmudeckre ypaBHEHHSI.
Ucnonp3oBanue rpaduka GyHKIUH
JUISl peLEHUs] ypaBHEHUM.

I'paduaeckuii ciocod perneHus
Jorapu()MUYECKUX ypaBHEHUH

73

Pemenue ypaBHeHuii mo
OTpeIeIICHUIO JToTapudma.

74

75

76

77

Jlorapumudeckme ypaBHEHUS.
MeTtona nOTEeHIMPOBAHUSL.
Jlorapumuyeckme ypaBHEHUS.
MerTop BBeJieHUS HOBOM
MEPEMEHHOM.
Jlorapumuyeckue ypaBHEHUSI.
Meton norapudMupoBaHusi.
Jlorapudmudeckre ypaBHEHHSI.
Ilepexos1 K HOBOMY OCHOBaHHIO

78

PaBHOCHIBHBIE IepexXoabl B
pEIIeHnH ToTapru(PpMHIECKUX
ypaBHEHU I

79

80

81

82

KontponbHas pabora:
"TlokxazaTenbHas U
norapumMudeckas QyHKINH.
Iloka3aTenbHbIE U
norapudMudecKrie ypaBHEHUS"
Panuannas mepa yrina. [loBopot
TOYKH BOKPYT Hayayia KOOpAWHAT
Ilepexon OoT pairaHHOMN MEPHI yIiia
K IpajlyCHOM U OT rpajlyCHOM K
paguaHHOM.

CuHyc, KOCHHYC, TAHT€HC U
KOTaHI€HC YMCIIOBOTO apryMeHTa

83

84

85

3HaKHU cUHyca, KOCUHYCa, TAaHTE€HCa
Y KOTaHI'€HCA YK CIIOBOTO
aprymeHra

3aBUCHMOCTb MEXY CHHYCOM,
KOCHHYCOM, TAHI'CHCOM N
KOTaHI€HCOM OJTHOTO U TOTO XK€
yria.

TpuronomMeTprudecKkre TOXKAECTBA

86

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YIJIOB @ U - 8




87

DopMyIIBI CIOKEHHA

88

89

CuHyc, KOCUHYC, TAHT'€HC U
KOTaHT'€HC JIBOMHOIO U
MOJIOBUHHOTO yTJIa

DopmyIel TpUBEACHUS

90

91

CyMMa ¥ pa3HOCTb CHHYCOB.
CyMMa H Pa3HOCTb KOCHHYCOB
IIpoBepounas padora 1o Teme

"TpuroHomMeTpUIECKHE
BBbIpaXKeHHs"

92

93

94

ApKcUHYC, apKKOCHHYC U
ApKTaHI€HC YHCIIOBOr0 apryMeHTa
ApKCHUHYC, apKKOCUHYC U
apKTaHreHe Ui a U - &
Tpuronomerpruyeckrue ypaBHEHHUs.
YpaBHEeHHE COSX=2a

95

96

97

VYpaBHenue Sinx=a

Pewienue ypaBHeHuil tgx=a,
ctgx=a

Pemenne TpUuroHOMeTpHUUECKUX
YpaBHEHUH, CBOASAIUXCS K
KBaJpaTHbIM. MeTo ] 3aMEHbI
[IEPEMEHHO.

98

99

100

101

102

103

104

PemeHne TpuroHoMeTpu4eCKUX
YPaBHEHUH pa3IokKEHUEM Ha
MHOXXHTENN

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUI METOJ0M
peoOpazoBaHMs C TOMOIIBIO
hopmy

Pemenne TpuroHoMeTpu4ECKUX
YPABHEHUH C IOMOIIBIO BBEJICHHUS
BCIIOMOTATEJIBLHOr'O YIJIa U C
IIOMOILBIO YHUBEPCAIBHON
MOJICTAHOBKH.

Kontponbnas paboTa:
"TpUroHOMETPUYECKHE
BBIpaXECHUS U
TPUTOHOMETPUYECKHUE YPABHEHUS"

TlocaemoBaTeILHOCTH, CIIOCOOBI
3aJ]aHus ITOCIIEeOBATECILHOCTEH.
MeTox MaTeMaTHYECKOMI
WHIYKIAN

MOHOTOHHBIE U OTPaHUYEHHBIE
nocsenoBarTenbHocTu. Mctopus
aHajan3a OECKOHCYHO MaJIbIX

Apudmerrueckast mporpeccust




105

FCOMCTpI/I‘leCKaH nmporpeccus

106

Beckoneuno yoObIBaromas
reoMeTpHUecKas IPOrpeccus

107

108

Cymma 0eckoHedHO yOBIBaIOIIeH
T€OMETPUUYECKOI POrpeccun

JInHEeNHbBI U DKCIOHEHIINATILHBIN
poct. Hucio e.

109

110

111

112

113

JIMHENHBIN 1 SKCIIOHEHIIHATbHBIA
poct. Yucio e. @opMyna CI0KHBIX
MPOIICHTOB

Hcrnonk3oBaHue mporpeccuu s
pelICHUs PeabHBIX 3a/1a4
MIPHUKIIATHOTO XapaKTepa
IIpoBepounas pabdoTa:
"[TocnenoBaTenbHOCTU U
nporpeccun”

HemnpepriBabIe QyHKIINN U UX
CBOMCTBa

Touka pa3psiBa. ACUMITOTHI
rpaduKoB QyHKIHUH

114

115

116

DyHKIUU HENIPEPHIBHBIE HA
OTpEe3Ke

CaoiicTBa QyHKINUN HETPEPHIBHBIX
Ha OTpe3Ke

MCTOI{ HWHTCPBAJIOB JIA PCUICHUA
HEPaBEHCTB

117

118

Peuienne HepaBeHCTB METOJ0M
HWHTEPBAJIOB

Merton UHTEpBaIOB AJIsl PELICHUS
HEpPaBEHCTB

119

CBoiicTBa HEMIPepHIBHBIX (HDYHKIINH

120

IIpumenenue CBOMCTB
HETPEPHIBHBIX PYHKIMH A5
pelenus 3a1a4y

121

[epBas u BTOpast MPOM3BOIHEIE
dhyHKITIN

122

123

Omnpenenenne, reOMETPUYECKUI
CMBICJI IPOU3BOAHOM
Onpenenenue, GU3NIESCKUAN CMBICIT
IIPOU3BOTHOM

124

YpaBHEHHE KacaTeIbHOM K
rpaduky GyHKIHH

125

126

Haxoxxnenue ypaBHeHUs
KacaTeJIbHOH K rpaduKy QYHKINH
IIpouzBoaHsbie
JJIEMEHTAPHBIXPYHKITUH

127

Haxoncz[eHHe ITPOU3BOJHBIX




3JIeMEHTaPHBIX (YHKIHI 110
hopmymnam

128 [IpousBogHas cyMmMbl GyHKIUHA 1

129 HpOI/ISB(iI[HaSI MPOU3BEICHUS 1
dhyHKIII

130 TIpousBoaHas ‘IaCTHOEO u 1
KOMITO3UIIMY (DYHKITHIH

131 'l'_[pOBepO‘-IHaﬂ 1:')'a6OTa: 1

TIpousBoHas

IToBTOpEHME, 0000MICHME,

132 CcHCTEeMaTHU3aLKs 3HAHMI: 1
"VpaBHenus"
IToBTOpeHue, 0600IICHNHE,

133 CHCTEMAaTH3aLMs 3HAHUI: 1
"Oyukun"

134 HTorosas KOHTpoJbHAS paboTa 1
IToBTOpeHue, 0000IICHNE,

135 CHCTeMaTU3alys 3HaHUW. AHAIN3 1
KOHTPOJIBHOM PabOTHI.

136 IToBTOpeHue, 0600IICHNE, 1
CHCTEMAaTH3allis 3HAHHUMI

OBIIEE KOJIMYECTBO YACOB I10 136

[MPOI'PAMME




11 KIIACC

n/n

Tema ypoka

IIpumeneHne nporu3BOAHON K
WCCJICJIOBAHUIO (DYHKITHIA Ha
MOHOTOHHOCTb U IKCTPEMYMBI
IIpumeneHne nporu3BOAHON K
UCCJICJIOBAHUIO (DYHKITHIA Ha
MOHOTOHHOCTH U SKCTPEMYMBI

KoauuecTBO yacoB

Bcero

Jara

U3y4YeHHUs!

DJIeKTPOHHBIE
nudpoBbIe
odpa3oBaTeJbHbIE

pecypcbl

IIpumMeHeHue nporu3BOIHOMN K
WCCIIEIOBaHUIO (DYHKITHIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpumMeHeHne nponu3BOIHOM K
WCCIIeIOBaHUIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHeHue nTpou3BOIHOM K
UCCJICIOBaHNIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpumeHeHue nTpou3BOJHOM K
UCCJICIOBAHUIO (DYHKITHI Ha
MOHOTOHHOCTBH U SKCTPEMYMbI

Haxoxxnenne HanboJIbIIETo U
HaMMEHBILET0 3HAYCHUS
HETPEePHIBHON (QYHKIINU Ha
OTpe3Ke

10

11

Haxoxnenne HanOobIero u
HAWMEHBIIIETO 3HAUYCHHUS
HETPEePHIBHON (QYHKIINU Ha
oTpe3ke

Haxoxnenne HanOobIero u
HAMMEHBIIIETO 3HAYCHUS
HETPEePHIBHON (YHKIINU HA
oTpe3ke

Haxoxxnenne Hanbospiiero u
HaMMEHBIIIETO 3HAYCHUS
HENPEePHIBHON (DYHKLINHU HA
OTpe3Ke

Haxoxxnenne Hanbospiiero u
HaMMEHBIIIETO 3HAYCHUS
HENPEePHIBHOM (YHKLINHU HA
OTpe3Ke

12

Haxoxnenne HanOoJIBIIETO U




HAUMCHBIIIETO 3HAYCHUS
HENpepsIBHOH (PyHKITNY Ha
OTpe3Ke

13

TIpumeneHnne nporu3BOAHOMN AJis
HaXOXXJCHUS HAWTYYIIIETO
pelIeHus B MPUKIIaIHBIX
3a1a4ax

14

IIpumenenne mpon3BOAHOM is
HaXO0KJIeHUS] HAUTY4IlIero
peLIeHNs B IPUKJIATHBIX
3agadax

15

[IpumeHeHne MPON3BOTHON IS
OIIpeeIIeHHsI CKOPOCTH 1
YCKOpEHHS Mpoliecca, 3aJaHHOTO
(hopmynoit nunm rpagukomM

16

[IprmeHeHne MPOU3BOAHON JJIs
OTIpeIeTICHIs] CKOPOCTH H
YCKOPEHHUS MPOIecca, 3aJaHHOTO
thopmyoit unm rpaduxom

17
18
19

Kowmmosumms yHKImit
Kommosumms dyHKIumit

Kommozunus ¢pyHkuit

20

21

22

I'eomerpuyeckne oO6pa3sl
YpaBHEHUI HA KOOPAUHATHON
IUIOCKOCTH

I'eomerpuyeckne oO6pa3sl
YpaBHEHUI Ha KOOPAMHATHOMN
TUIOCKOCTH

KonTponbaas pabora:
"Uccnenoanue GyHKIMM C
MOMOILBIO MPOU3BOAHON"

23

24

25

[lepBooOpazHas, OCHOBHOE
CBOWCTBO IIEPBOOOPA3HBIX

[lepBooOpazHbIe 371eMEHTAPHBIX
¢ynkuuii. [IpaBrna HaxoXIEHUS
NepBOOOPa3HBIX
[lepBooOpasHbIe 37IeMEHTaPHBIX
¢ynkuuii. [IpaBrna HaxoXIEHUS
NepBOOOPA3HBIX

26

27

Nurerpai. I'eomerprueckuii
CMBICJI UHTETpaja
Briuucnenue onpenenéHHOro
uHTerpana mno Gopmymne
Herorona-JleitOuuiia

28

Beruuciienue onpenenéHHOro
WHTeTpasa o hopmye
Herorona-JleiiOuumna

29

IIpumenenue unTerpana s




HAXOXKICHUS MO IeH
IUIOCKUX (puryp

30

IIpumeneHnue uHTETpaANa A1t
HaXOXXICHUSI 00BEMOB
TEOMETPHYCCKUX TeJ

31

32

33

[Ipumeps! pemenuit
nmud hepeHnrnaNbHBIX ypaBHEHHIHA

TIpumepsl pereHuit
I QepeHInanbHbBIX ypaBHEHUH

Maremarnueckoe
MOJICIIUPOBAHNE PEATbHBIX
IPOLIECCOB C TOMOIIBIO

I QepeHInanbHBIX ypaBHEHUH

34

Kontponbnas paboTa:
"[IepBooOpa3zHas 1 uHTETpaI"

35

36

Tpuronomerpruieckue GyHKINH,
WX CBOMCTBa U TpaduKu

Tpuronomerpruieckue GyHKINH,
UX CBOWCTBa U rpaduku

37

38

39

Tpuronomerpuueckue GyHKIUH,
WX CBOMCTBa U TpaduKu
Tpuronomerpruieckue GyHKINH,
UX CBOWCTBa U rpadukn
Tpuronomerpuueckue GyHKIUH,
UX CBOWCTBa U rpaduku

40

41

Ot6op KopHel
TPUTOHOMETPUUECKHUX
YpPaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUYECKOU
OKPY>KHOCTH

OT10op KopHEH
TPUTOHOMETPUIECKUX
YpaBHEHUH C TOMOLIBIO
TPUTOHOMETPHUECKON
OKPY>KHOCTH

42

43

Ot60p KopHE
TPUTOHOMETPHUUYECKHUX
YpPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYIECKON
OKPYXHOCTH

OT10op KopHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUI C MOMOUIBIO
TPUTOHOMETPHUYECKOM
OKPYKHOCTH

44

45

PeuieHne TpUroHOMeTpUYECKUX
HEPaBEHCTB

Pemenne TPUTOHOMCTPUUICCKUX




HCPABCHCTB

46

PerieHue TPUTOHOMETPHUECKIX
HEpPaBEHCTB

47

48

49

Pemennie TpuroHOMETPUIECKHAX
HEPaBEHCTB

Konrponbras padora: "I'pabuku
TPUTOHOMETPUICCKUX (hyHKIIHIA.
TpuronomeTpuieckue
HEepaBeHCTBA"

OcHOBHbBIE MCETOJbI PCIICHUA
IMMOKa3aTCJIbHBIX HCPABCHCTB

50

51

OcHOBHbBIE MCETOJbI PCIICHUA
ITOKa3aTCJIbHBIX HEPABCHCTB

OCHOBHBIE MCTO/JbI PEIICHUA
IMMOKa3aTCJIbHBIX HCPABCHCTB

52

OcHOBHbBIE METOJbI PCHICHUA
IMOKa3aTCJIbHBIX HEPABEHCTB

53

54

OCHOBHBIE METO/IbI PEIICHUS
JorapuMUIECKUX HEPABEHCTB

OCHOBHBIE METOJIBI PEIICHHSI
sorapu()MUYECKUX HEPABEHCTB

55

56

57

OCHOBHBIE METO/IbI PEIICHUS
JorapupMUIECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PELICHHS
JorapupMUIECKUX HEPABEHCTB

OCHOBHBIE METO/IBI PELICHHS
HMPPALMOHAIBHBIX HEPABEHCTB

58

59

60

OCHOBHBIE METO/IbI PEIIEHUS
UPPALMOHAIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEILICHUS
HMPPALMOHAIBHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIIEHUS
HMPPALMOHAIBHBIX HEPABEHCTB

61

62

I'paduueckrie METOIBI PELICHHS
UPPAIMOHANBHBIX YPAaBHEHUH

I'padmueckue MeToAbI peLieHNs
MppaIOHATBHBIX YPaBHEHHI

63

I'paduyeckue MeTO b PeIICHUS
MOKa3aTelbHbIX YpaBHEHUI

64

65

I'paduueckue METOBI pelieHHs
MOKa3aTeNbHBIX HEPABEHCTB
I'padmueckue MeToABI perieHNs
norapupMUIecKuX ypaBHEHUH

66

I'paduyeckue MeTO b PeIICHUS
norapu()MUYECKUX HEPABEHCTB

67

I'paduueckue MeTobl pereHus
norapu()MUYECKUX HEPABEHCTB




68

I'paduueckue MeToAbI perieHns
IIOKA3aTeNbHBIX U
JorapupMuIecKux ypaBHEHUH

69

70

I'pacdrueckme MeTOIbI pemIeHUs
MOKAa3aTeNbHBIX U
norapu()MUIECKUX ypaBHEHHHA
I'pacdrueckme MeToIbI pemIeHus
MOKa3aTeNbHBIX U
sorapu(MUYECKUX HEPABCHCTB

71

I'paduueckue MeTo b pereHus
MOKAa3aTENbHBIX U
sorapu(MUYECKUX HEPABEHCTB

72

73

74

75

Kontponbnas paboTa:
"UppanuroHaabHBIE,
MOKa3aTeIbHBIC U
norapudmuieckre
HepaBeHcTBa"

Kommnekcubie uncia.
Anrebpandeckast 1
TpUTOHOMETpUYecKas (popmbl
3aIIMCH KOMITJICKCHOT'O YK CIIa

Kommnnekcubie uncia.
AnrebOpandeckas u
TpUTOHOMETpUYecKas (popmbl
3aIIUCH KOMIUIEKCHOT'O Ynciia

Apudmerrueckue onepamun ¢
KOMITJICKCHBIMH YHCIIAMH

76

7

Apudmerrueckue onepaun ¢
KOMIUTIEKCHBIMU YHCIIaMH
N300pakeHne KOMILIEKCHBIX

Yrcell Ha KOOPJAMHATHON
IUIOCKOCTH

78

I/I306pa)KCHI/Ie KOMIIIEKCHBIX
YHUCCJI Ha KOOp,Z[PIHaTHOﬁ
IIJIOCKOCTH

79

80

81

82

®opmyna Myaspa. Kopuu n-oit
CTETEHH U3 KOMIIJIEKCHOTO
yycia

®opmyna Myaspa. Kopuu n-oit
CTETIeHH U3 KOMIUIEKCHOTO
yyuca

[IpuMeHeHEe KOMILIEKCHBIX
YHUCEJT IS PEIICHHUS
(hU3HUYECKUX U TEOMETPHUICCKUX
3a71a4

KonTponbhas pabora:
"KomiuiekcHele yucia”

83

HarypanbHble 1 Lesnble ynucna




84

HaTypaIIBHLIG U OCJIBIC YHCiia

85

[IpumeHneHne npu3HaKkoB
JEIUMOCTH LEJIBIX YHCeI

86

IIpumeneHue npu3HaKoB
JIETUMOCTHU LIETBIX YUCETT

87

88

89

IIpuMeHeHue MPU3HAKOB
JemuMocTH nenbix uancerr: HOJQ
n HOK

TIpumeneHue npu3HaKoB
JenuMocTH nenbix ynces: HOJI
n HOK

IIpumeneHue npu3HaKoB
JIETUMOCTH LICTBIX YHCEIT:
OCTaTKH 0 MOYJIIIO

90

[IpumeHneHne npu3HaKkoB
JEJIMMOCTH LEJBIX YUCENT:
OCTaTKH 10 MOJYJIIO

91

IIpumeneHue npu3HaKoB
JIEITMMOCTH IIEJIbIX YHCE:
anroput™ EBknuna nist
pelieHus 3a1a4 B MEbIX YUCIax

92

93

KonTtpoinbsHas padora: "Teopus
HeNbIX yuce"

Cucrema 1 COBOKYITHOCTb
ypaBHEHUI. PaBHOCHUIIbHBIE
CHCTEMBI ¥ CUCTEMBI-CIICJICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUil. PaBHOCHIIbHBIE
CHUCTEMBI M CUCTEMBI-CIIEICTBHUS

95

96

97

OCHOBHBIE METO/IbI PEIIEHUS
CHCTEM M COBOKYITHOCTEH
panroHaNIbHBIX YpaBHEHUN

OCHOBHBIE METO/IBI PEILICHUS
CHCTEM U COBOKYITHOCTEMN
MpPpalOHAIBHBIX YPaBHEHUM
OCHOBHBIE METO/IBI PEILICHUS
CHCTEM U COBOKYITHOCTEM
II0KAa3aTeJIbHbIX YPABHEHUI

98

OCHOBHBIE METO/IbI PEIIEHUS
CUCTEM U COBOKYITHOCTEN
IIOKAa3aTeJIbHbIX YPAaBHEHUI

99

100

101

OCHOBHBIE METO/IbI PEIIEHUS
CUCTEM U COBOKYITHOCTEN
JorapupMUIecKux ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHUS
CHCTEM U COBOKYITHOCTEMN
JorapupMUIecKuX ypaBHEHUH

HpI/IMCHCHI/Ie CHCTEM K




102

103

104

PEIICHUI0 MaTEMATHYECKUX
3a7a4 ¥ 33]1a49 U3 Pa3InIHbIX
obnacrei HayKu M peaabHOM
JKU3HU, HHTEPIIPETAIIHS
MOJYYECHHBIX PE3YJIbTATOB

TIpumeneHue cucTem K
PEIIeHHII0 MaTeMaTHYECKUX
3a/1a4 1 337249 U3 Pa3IAIHBIX
obractell HAYKH U peaTbHON
YKU3HH, MHTEPIIPETaINs
MOJTyYeHHBIX PE3yTHTATOB

IIpumeHeHne HEpPaBEHCTB K
PEIIeHNI0 MaTEMaTHYECKUX
3a/1a4 U 33Ja4 U3 PasInIHbIX
obractell HAYKH U pearbHOI
J)KU3HH, HHTEPIPETALIN
MOJTyYeHHBIX PE3yTHTATOB

KonTponbaas pabora:
"CucTeMbl palluOHATIBHBIX,
HppanoHaIbHbIX
MIOKA3aTeNbHBIX U
Jorapu()MUYECKUX ypaBHEHHA"

105

PannoHanbHble ypaBHEHUS C
apaMeTpaMu

106

107

PanmonansHble HEpaBEHCTBA C
napameTpamu

PanmoHnanbHBIE CUCTEMEI C
nmapameTpamMu

108

HppanyoHaabHble ypaBHEHUS,
HEPaBEHCTBA C NIapaMeTpaMu

109

110

UppaunonaiabHbIe CUCTEMBI C
napameTpamu

[okazaTenbHbIEe ypaBHEHUS,
HEPaBEeHCTBA C NapaMeTpaMu

111

112

113

[Toka3aresbHbIE CUCTEMBI C
napaMeTpamu
JlorapumMuvecKue ypaBHEHUS,
HEPABEHCTBA C MTapaMeTpaMu
JlorapuMuyeckre CUCTEMBI C
nmapameTpaMu

114

115

Tpuronomerpuyeckue
YPaBHEHHUS C IIapaMeTpaMu
Tpuronomerpudeckue
HEPABEHCTBA C ITapaMeTpaMu

116

TpuUroHoMeTpuyeCKrUEe CUCTEMBI
C IapaMeTpaMu

117

Iloctpoenue u uccienoBanue
MaTeMaTUYECKUX MoJieneit




peanbHBIX CUTYyaIUH ¢
MOMOIIBI0 YPABHEHUH C
napaMeTpamu

118

Iloctpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIeel
peanbHBIX CUTyalui ¢
MTOMOIIIbIO CUCTEM YPaBHEHUH C
napaMeTpaMu

119

120

ITocTpoeHue u uccnenoBanue
MaTeMaTUYeCKUX Mojieien
peanbHBIX CUTYalU ¢
MTOMOILBIO CUCTEM YPaBHEHHM €
napameTpamu

Kontponbnas pabota: "3anauu c
napamerpamu”

121

IToBTOpeHuUe, 0000IICHNE,
cucTeMaTH3aIis 3HAHH,
"VYpaBHenus"

122

123

124

125

IToBTOpeHue, 0000IICHNE,
cucTeMaTH3aIis 3HAHM:
"VYpaBHeHus"

IToBTOpenwue, obo0IIeHHE,
CUCTEMAaTHU3alys 3HaAHUH:
"VpaBHeHusa. Cuctembl
ypaBHEHUH"

IToBTOpeHue, 0000IICHNE,
CUCTEMaTHU3alys 3HAHUH:
"HepaBencrtna"
IToBTOpenwue, obo0IIeHHE,
cucTeMaTh3alus 3HaHWi .
"HepaBencrtna"

126

IToBTOpenue, obo0IIeHHE,
CHCTEMAaTH3aIys 3HAHUI:
"Hepasencrsa"

127

IToBTOpeHue, 0000IICHNE,
CHCTEMAaTH3aIVs 3HAHUI:
"I[IponsBoaHas u €
npuMeHeHue"

128

IToBTOpeHue, 00o0IICHNE,
CHCTEMAaTH3aIMs 3HAHUI:
"IIpon3BoaHas u €
puUMeHeHue"

129

130

IToBTOpeHue, obo0IICHNHE,
CHCTEMAaTH3aIMs 3HAHUI:
"IIpon3BoaHas u €
puUMeHeHue"

IToBTOpenue, obo0IICHNHE,
CUCTEMAaTHU3alMs 3SHAHUH:
"WuTerpan u ero npuMeHeHue"




IToBTOpenue, obo0IICHNHE,

131 CHUCTEMAaTH3alMs 3HAHUM: 1 0
"®yaKIAR"
IToBTOpEHME, 0000MICHME,

132 cUCTeEMAaTH3alis 3SHAHW: 1 0
"OyHKIIH"
IToBTOpEHME, 0000MICHME,

133 cUCTEMATU3alis 3HAHWUI: 1 0
"®yakuun"

134 HroroBast KOHTpOJIbHAsI padoTa 1 1

135 Hrorosast KOHTpOJIbHAs padoTa 1 1

136 IToBTOpCHME, 0606H_ICHI:IC, 1 0
CHCTEMATH3aIUs 3HAHU

OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIINUN
MuHHCTEpPCTBO 00PA30BAHUS, HAYKH U MOJIOAE:KHOM MOJTUTUKH
Kpacnogapckoro kpas
MyHnununajabHoe oopasoBanue IlaBjoBcknil paiioH
MyHununajJibHoe aBTOHOMHOE 0011e00pa3oBaTeibHOe YUpeKIeHue
cpeaHsisi 001eo0pasoBaTejbHas MKO0Ja Ne 6

umenu Pegopa UBanosuua SAposoro crannusl HoBosieymkoBckou

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
PykoBogutens HIMO 3amecTuTeNnb AUPEKTOpa Mo HupekTop
YYHTEIECH MaTEMaTUKH, yP Obuenxo U.A
nH(OPMATUKU U (PUZUKHU
dop d Jpi6a A.Q  peprenne neparornueckoro
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PABOYAS [IPOTPAMMA
(ID 321397)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

115t ooyyatrommuxest 10 — 11 kimaccos

ct. HoBosteymkoBckas 2023 r



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBIsETCS OAHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpelHEro olIiero oOpa3oBaHusi, TaKk
Kak oOecrneuynBaeT BO3MOXHOCTb HM3y4€HMs IUCLHUIUIMH €CTECTBEHHO-HAyYyHOW HAINpaBIE€HHOCTH U
IPEIMETOB I'yMaHUTApHOro HMKia. [IockoibKy Jlornyeckoe MelluieHue, (GopMupyeMoe NMpu U3Y4eHUHU
00y4aroIUMUCS NOHATUIHBIX OCHOB T'€OMETPHH, IPH J0KA3aTEILCTBE TEOPEM M MOCTPOCHUHU LIEHNOYKU
JIOTUYECKUX YTBEPKIACHUM NpU PEIICHUU I'€OMETPUUYECKUX 3ajjady, YMEHHME BBIJBUIATh U OIPOBEPIaTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJBb3YIOTCS IPU PELIEHUH 3a/ad E€CTECTBEHHO-HAyYyHOro ILMKIA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Llenb ocBoeHMs MmporpaMmbl yueOHOro kypca «l'eomeTpus» Ha yriyOJE€HHOM ypOBHE — pa3BUTHE
UH/IMBUIYAIBHBIX CIIOCOOHOCTEH OOy4aromuxcst IMpH H3YYEHUH TEOMETPUH, KaK COCTaBIISIOLICH
npeaMeTHoi obnactu «MaremaTrka U HHGOpPMATHKa» depe3 obecreueHue BO3MOKHOCTH PpuoOpeTeHust
U HUCIIOJIb30BaHUs OoJiee TIyOOKHX I'€OMETPUUYECKUX 3HAHUHN M JEHCTBHM, celM(DUUHBIX T€OMETpUH, U
HEOOXOJUMBIX JJIsl YCHEIIHOro Mpo(ecCHOHAIBHOrO 00pa3oBaHUs, CBA3aHHOIO C HCIOJIb30BAHUEM
MaTEMaTHUKH.

[TpropuTeTHBIMM 3ajayaMy Kypca T'€OMETpUM Ha YIIyOJEHHOM YPOBHE, paCIIUPSIOLUMH U
YCUJIMBAIOIUMH Kypc 6a30BOIr0 YpOBHS, SBIISIOTCS:

pacuiMpeHre NpeACTaBICHUs O TeOMETPUH Kak 4YacTh MMPOBOH KyJIbTypel M (DOpMUpPOBaHHE
OCO3HAHHUS B3aMMOCBSA3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMHupoBaHHWE TPENCTABIEHUS O MPOCTPAHCTBEHHBIX (urypax Kak O  BaKHEHIINX
MaTeMaTHYECKUX MOJEISAX, TO3BOJISIFOIMX OMUCHIBATh U U3Y4aTh pa3HbIE SIBICHUS OKPY)KAIOLIEro MUpA,
3HaHUE NMOHATUHHOIO anmnapara 1o pasjeny «CrepeoMerpus» yueOHOro Kypca reoMeTpuu;

(dopMUpOBaHHE YMEHUS BJIAJIETh OCHOBHBIMHU IOHSTHSIMH O IPOCTPAHCTBEHHBIX (QUIypax U HUX
OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpPMYJIT M yMEHHE HUX TNPUMEHATh, YMEHUS JOKa3bIBaTh
TEOpEeMbl U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELICHNUs 3a1ay;

dbopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepTexkax, MOJENAX U B pealbHOM MUPE MHOTOI'paHHUKH
U TeJla BpallleHUsl, KOHCTPYUPOBATh FEOMETPUUECKUE MOJIETIH;

¢bopMUpOBaHHE TIOHMMaHUS BO3MOKHOCTH aKCHOMAaTHUYECKOTO TIOCTPOEHHUS MaTeMaTH4YeCKHX
TeopHii, GopMUpPOBaHNE TOHUMAHUS POJIM aKCUOMATHUKH MTPU IPOBEIECHUH PACCYKICHUM;

dbopMHpoBaHHE YMEHHS BIIAJeTh METOJAAMHU JI0KA3aTEeNIbCTB U AJTOPUTMOB PELICHMs, YMEHHs UX
IPUMEHSTh, NMPOBOJUThH JOKAa3aTENbHbIE PACCYXJIECHHS B XOJI€ PEIICHUs CTEPEOMETPUYECKHUX 3aJad U
3a/1a4 C IPAKTUUYECKUM COJepKaHuEM, GOPMUPOBAHUE MIPEACTABICHUS O HEOOXOIMMOCTH JJOKa3aTEeNIbCTB
npyu 0OOCHOBAHUMU MAaTEMAaTUYECKUX YTBEPKJIEHHHM M PO aKCHMOMATHUKU B MPOBEACHUU JETYKTHUBHBIX
pacCyKJIeHUH;

pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHMHM, KPUTUYHOCTU MBIIUIEHUS, HWHTEpeca K
W3YYEHHUIO TEOMETPHH;

¢dopmupoBaHne (HyHKIHNOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHONW I'€OMETPUM: YMEHHUS paclio3HaBaTh
IPOSIBJIEHUS! T€OMETPUUYECKUX MOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealibHbIX >KU3HEHHBIX
CUTyallusiX M TPU U3YYEHUU JPYTrUX YUeOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEHN, MOJEINPOBAHUS pEANbHBIX CHUTYyallMii, MCCIEN0BaHUS IIOCTPOEHHBIX MOJEIEH,
UHTEpIpEeTaLNH MOITY4YEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU COJIEpKaTeNbHBIMU JUHUSAMH ydeOHoro kypca «I'eomerpusi» B 10-11 kmaccax
aBisitoTes: «[IpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpanHukmy, «Tena BpameHus», «BekTopsl
U KOOPJMHATHI B IPOCTPAHCTBEY, «JIBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH MOHATHAMUY,
peleBaHTHBIMU T€OMETPUU Ha yriayOna€HHoOM ypoBHe oOydeHus B 10—11 kjmaccax, OTHOCHTCS KO BCEM
CoOJIepKaTeNIbHBIM JMHHUAM Yy4eOHOro Kypca, a popMHUpOBaHUE JIOTHYECKHX YMEHHH pacmpenensiercs He
TOJIBKO MO COJepKATENbHBIM JIMHUSAM, HO M 1o TrojaM oOyueHus. CopepkaHue oOpa3oBaHus,
COOTBETCTBYIOILIIEE IpPEeIMETHBIM pe3yiabTaraM ocBoeHuss @enepanbHoil  paboueil  mporpamwmsl,



pacnpenen€HHbIM [0 rojaM 00ydeHHUs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIUITAATBHBIM BOTIPOCaM 00yYaroIuecs o0pamaaTuch HEOJHOKPATHO. DTO MO3BOJSET OPraHu30BaTh
OBJIQJICHUE TE€OMETPUUYECKUMM TOHSATHUSIMA M HaBbIKAMHM TIOCJIEOBATEIbHO U IMOCTYNATENIbHO, C
coONIOZICHMEeM TMPHUHIMIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHHS BKJIOYaTh B OOMIYI0 CHUCTEMY
FEOMETPUUECKUX MPEJCTaBICHUM oO0yJarommxcs, pacmupsiss U yrayomsss e€, o0pa3ys MpouHbIe
MHO>KECTBEHHBIE CBSI3H.

[Tepexox K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gatb ycioBusa ans  guddepeHnManud  O0y4deHMs, MOCTPOEHUS  MHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX MPOTrpamMM, OOECHEYUTh YIIIyONEHHOE H3yuYeHHE TEeOMETPUM KaK COCTaBIIAIOIIEH
yaeOHoro npeamera «MareMaTHKay,

MOJITOTOBUTH O0YYAIOMIMXCS K MPOJOJKCHHUIO U3yYeHUSI MATEeMAaTUKH ¢ YI6TOM BBIOOpa OymyIiei
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MKy OOUIMM U MPO(PEeCCUOHAIBHBIM 00Pa30BaHHUEM.

Ha msyuenue yueOHoro Kypca «l'eomerpusi» Ha yriayoaéHHOM ypoBHe oTBoauTcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Hezgeno), B 11 kinacce — 102 gaca (3 yaca B Hez1el0).

COJEP)KAHUE OBYYEHUA

10 KUIACC

IIpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, MpsMas, IIOCKOCTb, HpocTpaHcTBO. IloHsTue 00
AKCHOMaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue NpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapaJUIC/IbHBIE U
ckpemuBamomuecss npsmele. [Ipu3nHaku ckpemmBaromuxcss npsaMmelX. IlapaiienbHOCTs NOPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapauIeIbHbIE MPSAMBIE B IPOCTPAHCTBE, NApaLIEIbHOCTh TPEX NPSAMBIX,
napajiebHOCTh NpAMOi U miockocTH. [lapannenbHoe U HEHTpadbHOE NPOEKTUPOBAHUE, U300pakeHue
¢uryp. OcHOBHBIE CBOMCTBaA MapajuieIbHOTO MpOoeKTUpoBaHus. M300paxkeHune Quryp B napauieabHON
INPOCKIMU. YTIBl C COHANPABICHHBIMU CTOPOHAMH, YroJl MEXKIy MNpPSIMbIMM B IPOCTPAHCTBE.
[TapayieabHOCTh IUIOCKOCTEH: TMapaljIeNIbHBIE IIIOCKOCTH, CBOWCTBA IapajUIEIbHBIX IIJIOCKOCTEM.
[Tpocreiimme mpocTpaHCTBEHHBIE (UIYpbl Ha IUIOCKOCTU: TETpa’ap, Hapajiesienunes]l, MOCTPOECHUE
CEYCHUM.

[lepneHUKyYISIpHOCT NMPSAMOM M IUIOCKOCTH: IEPHNEHAUKYJISIPHBIE NPSIMbIE B IIPOCTPAHCTBE,
IpsIMBbIE NTApaJJIEIbHBIE U MEPIEHIUKYISIPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHAUKYISIPHOCTH NPSIMOUA U
IUIOCKOCTH, TEOpPEMa O MpsAMOM NEPHEHAMKYISAPHON IIOCKOCTH. OpPTOrOHaJIbHOE IPOEKTHPOBAHHUE.
IlepneHauKynssp M HAaKJIOHHBIE: PACCTOSHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSHHME OT IPSAMON 0
IUIOCKOCTH, TPOEKIHUS (UIypbl Ha IUIOCKOCTh. [lepneHAuKYISIpHOCTh IUIOCKOCTEH: MpPHU3HAK
MEPIECHINKYJSIPHOCTH ABYX INIOCKOCTEN. TeopemMa 0 TpEX nepneHIuKysapax.

VYrIisl B IPOCTPAHCTBE: YroJl MEXAY NPSAMON U IUIOCKOCTBIO, ABYTPAHHBIM yroJl, JIMHEWHBIA Yol
JIBYTrpaHHOro yria. TpéxrpaHHblli U MHOTOrpaHHble yribl. CBOMCTBA INUIOCKMX YIVIOB MHOTOTPaHHOTO
yria. CBOMCTBA IUIOCKHUX W JABYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHororpaHHuKu

Bunel MHOrorpaHHuKoB, pa3BEpTKa MHororpaHHuka. Ilpusma: Nn-yronpHas mnpusMma, npsmas u
HaKJIOHHas NpHU3Mbl, OOKOBas M TMOJHAs IMOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOYroiabHBIN
napajuielenunes; U ero cpodcTBa. KpaTdaiiime myTd Ha NOBEPXHOCTM MHOTOTpaHHHKa. Teopema
Oinepa. IlpoctpanctBennas teopema [lucdaropa. Ilupamupa: n-yronpHas nupamuaa, NpaBUiIbHAs U
yceu€HHass nupamuibl. CBoicTBa pédep M OOKOBBIX T'paHeW MNpaBWIIbHOW mHpamuibl. [IpaBUibHBIE
MHOTOI'PAHHUKH: MPAaBWJIbHAS MPU3Ma U MPaBUJIbHASA NMMPAMHJIA, IPABUJIbHAS TPEYTrOJbHAs MUPAMHUIA U
IpaBWIBHBIN TeTpasap, Ky0. [IpencraBneHne o mpaBUIBHBIX MHOTOTPaHHMKAX: OKTa’Jp, NOJAEKadap U
UKOCadP.



Breruncienne 5S1€MEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriael. [lmomane OGoxoBoit
MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMON HPU3MBI, IJIONIAJh OCHOBaHMM, TeopemMa O OOKOBOM
MOBEPXHOCTH NpAMOM mnpu3Mmbl. Ilnomans OOKOBOH MOBEPXHOCTH W TOBEPXHOCTH MPABUIIBHOM
IIUPAMHU/JIBI, TEOPEMA O IUIOIIALN YCEYEHHON TUPaMUIBIL.

CuMMeTpHs B IPOCTPAHCTBE. DJIIEMEHTHl CHMMETPHUH NIPaBUJIbHBIX MHOTOIPaHHUKOB. CHMMETpHS B
IIPaBUJILHOM MHOIOIPDAHHHMKE: CHMMETPHs NapAJUICJICNUIENd, CHUMMETPHUS IPABUIBHBIX IPU3M,
CUMMETpHUs IPABUIILHON ITUPAMUBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

ITonsiTvs: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JJMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABJICHHBIC U IPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeficTBHS C BEKTOpaMU: CIIOKCHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha yuciio. CBOMCTBA CIIOKEHUS BEKTOpPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha uucio. llonarue
KOMIUIaHapHble BeKTOpbl. lIpu3Hak komIutaHapHOCTH TpEX BekTOpoB. IIpaBmwiio mnapaienenumnena.
TeopeMa 0 pas3noOKEHHHM BEKTOpA II0 TPEM HEKOMIUIAHApHBIM BekTopaM. IIpsMoyrosnbHas cucrema
KoopauHat B mnpocTtpaHcTBe. Koopaunatel BekTopa. CBs3b MeEXAY KOOpPAMHAaTaMU BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJI MEXAY BeKTopaMu. CKaJIpHOE IPOU3BEACHHUE BEKTOPOB.

11 KUIIACC

Tesa BpaueHus

[TonsATHS: TUIMHAPHYECKAs TTOBEPXHOCTh, KOHUYECKAsl MOBEPXHOCTh, chepuyecKasi IOBEPXHOCTb,
oOpasyronye MoBepxHocTel. Tesa BpallleHUs: IWIMHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, wiap.
B3aumHoe pacnonoxeHue cdepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cepe. M3o0pakeHue Ten
BpallleHus1 Ha MIIOCKOCTU. Pa3BépTka nunnHapa u konyca. Cummerpus chepsl U mapa.

O6vém. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIBLHOTO
napaiuienenunena u cieactsus u3 He€. O0bEM NPAMON M HAKJIIOHHOM NPU3MBI, HWINHAPA, TUPAMHIbl U
KoHyca. O0BEM 11apa ¥ MapoOBOr0 CETMEHTA.

Kom0Ounanmu Ten BpallleHuss ¥ MHOTOIpaHHUKOB. [Ipu3ma, BnucaHHas B LMJIMHJpP, ONMCAHHAS
okosio nmiuHiapa. Ilepeceuenue cdepsl u mapa ¢ miockocThio. Kacanue mapa u cgepbl MI0CKOCTHIO.
[ToHsATHE MHOTOTrpaHHUKA, OMMCAHHOTO OKOJO cdepsl, cephl, BOMCAHHOW B MHOTOIPaHHHUK WJIH TEIO
BpalllCHUS.

[Inomane MOBEPXHOCTH LMIMHApA, KOHYca, Iulomans cdepsl u e€ uacreid. [lomobue B
npoctpancTBe. OTHomIeHHE 00BEMOB, IIIOMIAAEH TMOBEepXHOCTEHW MmomoOHbIX (uryp. IIpeobpasoBanue
noao6usi, romoteTHs. Perienue 3a1a4 Ha MIIOCKOCTH € MCIIOJIb30BAaHUEM CTEPEOMETPUUECKHUX METOJIOB.

[TocTtpoeHne cedeHMH MHOTOTPAHHUKOB W Te€J BPALIEHMS: CEUCHMs IMIUHApa (MapajuleIbHO U
NEPIIEHIUKYISIPHO OCH), CEYeHMsI KOHYca (TMapaiielbHbleé OCHOBAHUIO U MPOXOJALINE Yepe3 BEPUIMHY),
CEYEHHUs Ilapa, METOAbl MOCTPOEHUS CEYEHMM: METOJ CJIEI0B, METOJl BHYTPEHHETO NPOEKTUPOBAHUS,
METO/J] IEPEHOCA CEKYIIEH IMIIOCKOCTH.

BexkTopbI M KOOPpANHATHI B IPOCTPAHCTBE

BexTopel B mpoctpaHcTBe. Omnepauuu HaJl BeKTopaMu. BeKTOpHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO YMHOXeHHUS. [IpsAmMoyronbpHas cuctema KOOpAuHaT B NpocTpancTse. KoopanHatsl
BekTopa. Pasznoxkenume BekTopa 1o ©Oasucy. KoopAaMHAaTHO-BEKTOPHBIH METOA TMpPH  pELICHUU
FEOMETPUUECKUX 3ajau.

J{BM2KeHHs B IPOCTPAHCTBE

JBwxkenuss mpoctpancTBa. OtoOpaxenus. [IBmwkeHus u paBeHCTBO ¢uryp. OOmme cBOHCTBa
JNBUKEHUM. Buabsl [BWKEHUH: MapajlIelIbHBII IEPEHOC, LEHTpajbHas CUMMETpPHUSA, 3€pKajlbHas
CUMMETpHs, TOBOPOT BOKPYT npsamoil. [IpeoOpazoBanus nogobus. [psmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA YYEBHOI'O KYPCA <« I'EOMETPUS»
(YIJIYBJEHHBIIA YPOBEHB) HA YPOBHE CPEJHETO OBIIEIO OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(OPMUPOBAHHOCTh TPAXKIAHCKOH TO3UIIMH OOYYAIOIIETOCS KaK aKTHMBHOTO W OTBETCTBEHHOTO
YJieHa POCCHUMCKOTO OOIIecTBa, IPEACTABICHHE O MAaTeMaTHYEeCKHX OCHOBaX ()YHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABJICHUM, MPOIIEAYP TPAXKAAHCKOTO 001IecTBa (BRIOOPHI, OIIPOCHI U APYTOe), YMEHHUE
B3aMMOJICHCTBOBATH C COLMATBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUSIMU ¥ HA3HAUCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHUUCKOW TPAXKIAHCKOW MICHTUYHOCTH, YBXKCHHS K IMPOILJIOMY H
HACTOAIIEMY POCCHUMCKONM MaTeMaTHKHU, IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCHMCKOW MaTEMaTHYE€CKOM IIKOJbI, HMCIOJIB30BAHUE 3THUX JOCTHKEHUH B APYTUX
HayKaX, TEXHOJIOTUSX, c(pepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHE JyXOBHBIX IIEHHOCTEH pOCCHIiCKOro Haponaa, chHOpPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsSI, ITUYECKOTO TOBEACHUS, CBS3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKH U
JeSATEeIbHOCTHIO0 YUEHOT0, OCO3HAHKE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OY/IyIIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHHUH, PacCyX JACHUN, BOCIPUUMUYUBOCTh K MAaTEMAaTHYECKUM aCIEKTaM Pa3JIMYHbIX
BUJIOB UCKYCCTBA;

5) puzunveckoe BocnuTAHME:

c(OpMUPOBAHHOCTh YMEHHUSI TPUMEHATh MaTeMaTU4YeCKHWE 3HAHUS B MHTEpEcax 3J0pOBOTO U
Oe3omacHOro o00pasza >KHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBbIO (30pOBOE MHTaHUE,
cOATaHCUPOBAHHBIA PEXUM 3aHATHH W OTABIXA, peryisipHas (U3MYecKas aKTUBHOCTB), (PU3UUIECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/IOPOBUTEILHOMN JCSATEIHHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHWE IIEHHOCTU TPYAOIIOOMs, HHTEpEC K pa3inuHbIM cdepam
PO ECCHOHAIBHON JCSITEIHHOCTU, CBA3aHHBIM C MaTEMAaTUKOW U €€ MPUIIOKEHUSIMH, YMEHUE COBEPIIATh
OCO3HAHHBIN BBIOOP OyayIeit mpodeccuu u pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHbI, TOTOBHOCTH
U CIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3oBaHHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHWH BCEH KU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEHIEHUHU MPAKTUYECKUX 33/1a4 MaTEMAaTUYECKOW HaIPaBIE€HHOCTH;

7) 3K0JI0TMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYPhl, TOHUMAHUE BJIMSHUS COLMAIBHO-YKOHOMUYECKUX
MPOIIECCOB HAa COCTOSHUE MPHUPOJHOM M COIMAIBHOW Cpedbl, OCO3HAHHWE TJI00AbHOTO XapakTepa
9KOJIOTHYECKHUX MPOOJeM, OpUEHTAINs Ha NMPUMEHEHUE MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3a7ad B
00JIaCTH OKpYKAIOIICH Cpenbl, TIIaHUPOBAHUE TMOCTYMKOB M OIEHKH MX BO3MOXKHBIX TOCJIEICTBHH IS
OKpYKaloIlIeu Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH
1 0OIIIECTBEHHOW MTPAKTUKH, TOHUMAaHUE MaTeMaTHIECKON HAyKH KaK cephl YEIOBEUECKOM IeATeTLHOCTH,
STaroB €€ pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHSA [HUBUIM3AIUU, OBIAJCHHUE S3BIKOM MaTEeMaTHKH M
MaTEMaTUYeCKOW KYJIbTYpOM KaK CPEICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCJEI0BATENbCKYIO IS TENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIEe 1eCTBUS

Ba3oBble Jiornueckue AeicTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTeMaTHYEeCKHMX OOBEKTOB, MOHSTHM,
OTHONIICHUN MEXIY MOHATUSIMH, (DOPMYIHPOBATH ONpPEACICHUS MOHATHH, YCTAaHABIMBATH CYIICCTBEHHBIN
NpHU3HAK KIACCH(PUKAIIUU, OCHOBAHHUSI JIJIsl 000OIICHUS U CPAaBHEHUS, KPUTSPUHU TIPOBOJIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBAaTH U  MPeoOpa3oBbIBATh  CYXKICHHUS:  yTBEPAUTEIbHBIE U
OTpHULATeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTEeMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IMPOTUBOpEYMS B (aKTax, JaHHBIX,
HAOMIOJIEHUSX W YTBEPKICHUSAX, TpeuiaraTh KPUTCPUU JUIS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JeNaTh  BBIBOABI C  HCIOJB30BAHWEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX M  HHIYKTHBHBIX
YMO3aKJIIOUeHHM, YMO3aKIIFOUEHH 110 aHATIOTUH;

MPOBOJIUTh CaMOCTOSITEJIBHO JIOKA3aTelIbCTBA MAaTeMaTHYECKUX YTBEPKIACHUM (MpsMble U OT
MPOTUBHOIO), BBICTPAWBATh ApPryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYKJIECHUS U BHIBOJBI;

BbIOMpaTh CHocoO pelneHus y4uyeOHOM 3amadyn (CpaBHUBAaTh HECKOJIbKO BapHAHTOB pPEIICHUS,
BBIOMPATh HanOOJIee MOIXOIAIIUN C YYETOM CaMOCTOSATEIBHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarejbCKue 1eHCTBHS

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATh BOMPOCHI,
dbukcupyrone npoTUBopedne, NpodiemMy, ycTaHaBIUBaTh UCKOMOE M JaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIECIOBAHUE IO YCTAHOBJICHUIO
OCOOCHHOCTEl MaTeMaTHYeCKOro OOBEKTa, SIBICHHUSA, IPOILIECCa, BBIIBICHHIO 3aBUCHMOCTEH MeEXay
00BEKTaMU, SIBJICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITENILHO  (hopMyHpoBaTh OOOOIIEHUST H BBIBOJABI IO pPe3yJbTaTaM IPOBEIAEHHOTO
HAOJIOZICHUSI, HWCCIEAOBaHUs, OIEHUBATH JOCTOBEPHOCTh IOJYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U
0000I11IEeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMPOILIECCA, a TAKXKE BBIABUraTh MPEAMNON0XKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIIUH, TAaHHBIX, HEOOXOIUMBIX JJIs OTBETA Ha BOMPOC M JUIS PEIIeHUs
3a/1a4u;

BBHIOMPATh MHPOPMALIMIO U3 UCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJM3UPOBATh, CUCTEMATU3UPOBATh U
WHTEPIPETUPOBATH MH(POPMAIHIO PA3IMYHBIX BUIOB U (hOPM MPEICTABICHNUS;

CTPYKTYpUpOBaTh HWH(MOpMAIIMIO, TPEICTaBIsITh €€ B pPa3NUYHBIX GopMax, HIUTFOCTPUPOBATH
rpaduvecKku;

OIICHUBATH HAJEKHOCTh MHPOPMAIIMH TTI0 CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelicTBHUS

Oo0wmenne:

BOCIIPUHUMATL U q)OpMy.HI/IpOBaTB CYXKIACHUA B COOTBETCTBUU C YCIIOBUAMH WU LCIIAMH O6I_H€HI/ISI,
ACHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOIKO TOYKY 3pCHUA B YCTHBIX M IMMCBMCHHBIX TCKCTAaX, JaBaTh
MOSICHEHUS 110 X0y PEIICHUS 33]1a4l, KOMMEHTHUPOBATh MOJYYECHHBIN PE3yJIbTAT;

B X0Jie 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAaeMOW TeMbI, IPOOJIEMBbI, perraeMoin
3a/lay¥, BBICKA3bIBaTh WJIEW, HAIICJICHHBIE HA TIOUCK pEIIEHHUS, COMOCTaBIATh CBOU CYXKACHHUS C
CYKIACHHUSIMH JAPYTUX YYaCTHUKOB UAora, OOHapy>KMBaTh pa3iMnyle U CXOJCTBO MO3HULIMNA, B KOPPEKTHOM
dbopme GpopMynHpoBaTh PA3HOTIIACHS, CBOM BO3PAKEHHUSI;



INPEACTABIIATL  PE3yJbTAaTbl  pELIEHUs  3aJadyd, OKCIIEpUMEHTAa, UCCIECNOBAaHMs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3a7ay MPE3CHTAlUd U OCOOCHHOCTEH
ayIUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:

COCTaBIISITh IJIaH, AJITOPUTM PEIICHUS 3a/1a4y¥, BBIOUPATH CIIOCO0 pEIICHUS C YU4ETOM UMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUUN C
y4€TOM HOBOI MH(OpMALIHUH.

CaMOKOHTPO.JIb, SMOIIHOHAIbHBIH HHTE/JIEKT:

BIIQJICTh HABBIKAMHU II03HABATEIbHOW pEIICKCHH KaK OCO3HAHHUS COBEpIIACMBIX JCUCTBUU U
MBICTTUTENIbHBIX TPOIIECCOB, UX PpE3ylbTAaTOB, BIAAETh CIOCO0AMU CaMOMPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ynbTaTa peleHrs MAaTEMAaTUYECKOU 3a1a4y;

NpEeABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTH MIPU PEIICHUU 3a/1a4l, BHOCUTh KOPPEKTUBHI B
JESTEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, TAHHBIX, HAWEHHBIX OIMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yNIbTaTa LIETH U YCIOBHUSAM, OOBACHATH MPUYUHBI JOCTHXKEHUS WU
HEJOCTH)KCHUS PE3YJIbTATOB JESTEIBHOCTH, HAXOJUTh OIIHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATeIbHOCTD:

MOHMMATh W UCIOJIh30BaTh MPEHMYIIECTBA KOMAHIHOW ¥ WHAMBUAYAILHON PabOTHI MPH PEHICHUN
yueOHBIX 3aJa4, MPUHUMATh LEJIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BHIbI PadOT, OOroBapuUBaThCA, OOCYXKIATh MPOLECC U pe3ylbTaT paboThl,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CyKIeHUS, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIE), BBIMOIHATH CBOIO 4aCTh PabOThl U KOOPIUHUPOBATH CBOU JEHCTBUS C APYTUMU YIEHAMHU KOMaH/bI,
OILICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIHMI IPOAYKT MO KPUTEPUSM, CHOPMYIMPOBAHHBIM yYaCTHUKAMU
B3aUMO/JICHCTBUA.

INPEJAMETHBIE PE3YJIBTATDBI

K konuy 10 ky1acca o0yyaromuiicss HAy4YUTCS:

© cBOOO/IHO ONEpUPOBATh OCHOBHBIMHU MOHATHAMM CTEPEOMETPUH IPU PELICHUH 3a7a4 U MPOBEJCHUN
MaTeMaTHUECKUX PacCyKICHUH;

® IPUMEHATh AKCMOMBI CTEPEOMETPHUHU U CIIEJCTBUS U3 HUX NP PELICHUN T€OMETPUUYECKUX 3a/1a4;

e KjlacCU(PULMPOBAaTh B3aUMHOE DPACIHOJOXKEHHE TMPsMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

© cBOOO/IHO ONEpUPOBaTh MOHATHSMHU, CB3aHHBIMU C YIJIaMH B IMPOCTPAHCTBE: MEXAY MPSMBIMU B
IIPOCTPAHCTBE, MEXKY NIPSAMON U MIIOCKOCTBIO;

© cBOOO/IHO OMEPUPOBATh MOHATUSIMHU, CBA3aHHBIMU C MHOTOI'PaHHUKaMH;

¢ cBOOO/IHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PAaHHHKOB (IIpHU3Ma, MHUpaMHJIA, MPSMOYTOIbHBIN
napasuienenumnes, Kyo);

e KJ1accu(pUIIMPOBATh MHOTOTPAHHUKH, BEIOWpAst OCHOBaHMS JUIsl KlacCu(UKaIIHY;

® CBOOOJTHO ONIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C CEYEHMEM MHOTOI'PaHHUKOB IIIOCKOCTBIO;

® BBITIOJIHATH MMapaljiesibHOE, IEHTPaIbHOE U OPTOTOHAJIBLHOE MPOEKTUPOBaHUE (PUTYp HA MIIOCKOCTb,
BBITOJIHATH U300paxeHus: GUTyp Ha IIIOCKOCTH,

® CTPOUTH CEYEHHS] MHOTOTPAHHHMKOB DPA3JIMYHBIMU METO/IaMH, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YEepPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

® BLIYHCIIATH TUIONIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma, MUpaMuia), TeOMETPUUYECKUX T C
npUMeHEeHHeM QOopMyIT;



©CBOOOJIHO OMNEpUPOBaTh MNOHATUSAMHM: CHUMMETPUS B IPOCTPAHCTBE, ILIEHTP, OCb U IUIOCKOCTh
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (UTYPHI;

®CBOOOJIHO OINEPUPOBAaTh MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM WM KOOpAMHATaM B
IIPOCTPAHCTBE;

® BBINIOJIHATD ACUCTBHS HaJl BEKTOPaMU;

e pelarth 3aJa4y Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLIEHUN M HaXO0XIECHUE T€OMETPUYECKUX
BEJIMYMH, IPUMEHSS U3BECTHBIC METOABI DU PELICHUH MAaTEMATHYECKUX 3a/1a4 MTOBBIIIEHHOTO U
BBICOKOI'O YPOBHS CII0)KHOCTH;

® [IPUMEHATh NPOCTEHUINNE NPOTrPaAMMHBIE CPEACTBA M IJIEKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMBI
IIPU PELIEHNUU CTEPEOMETPUUECKHUX 3a]1a4;

® 3BJICKaTh, IPEOOpPa30BbIBATh W HHTEPHPETHPOBATH HMHMOPMALMIO O IMPOCTPAHCTBEHHBIX
reoMeTpUUeCcKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

® [IPUMEHSATH [I0JIyYEHHBIE 3HaHUS HA IIPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATh PEAJIbHbIE CUTYalUH,
OPUMEHATh  W3Y4YEHHbIE IIOHATUS B IPOLECCE IIOMCKA  PEUIEHUS  MaTeMaTU4eCKH
c(OpMyYIMPOBAHHOW MPOOJIEMBI, MOAEIMPOBATH pPEAJbHbIE CUTYallMd HA SA3bIKE I'€OMETPUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIM C MCIONb30BAHUEM I'€OMETPUUYECKUX IOHATHM U TEOpPEM,
ammapara ajareOpsl, pemaTh IPakTHIeCKUe 3a/1auH, CBA3aHHBIE C HAX0XKICHHEM I€OMETPUIECKUX
BEJIMYUH;

e IMETh INPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS TE€OMETPUM KaK COCTaBHOM 4YacTu
(GyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

® cBOOO/THO OTIEpUPOBATH MOHITUSMH, CBI3aHHBIMHU C IIHJIUHIPHYECKON, KOHUIECKOH U chepruecKon
HOBEPXHOCTSAMH, OOBSACHATH CLIOCOOBI IOTYYEHHUS;

® OIIEpUPOBATh MOHATHSMHU, CBS3aHHBIMU C TeJaMH BPALCHMS: LMJIUHIPOM, KOHYCOM, chepoil u
11apoM;

e pacrio3HaBaTh TeJla BpallleHus (LMIMHAP, KOHYC, chepa U 1map) U OObSICHATH CIIOCOObI MOTyYSHUS
TEJ BpAIlCHHUS;

e KJ1acCU(PULIMPOBATh B3aMMHOE PACIIONOKEHHE CHEPBI U TUNIOCKOCTH;

® BLIYKCIISATh BEJIMYUHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB M Te€J BpalleHUs, OOBEMBI M ILUIOLIAAM
MIOBEPXHOCTE MHOTOTPAHHMKOB M TEJ BpALICHMs, I€OMETPUYECKHX Tell C INPUMEHEHHEM
(opmyu;

e CBOOO/IHO ONEpUPOBaTh MOHATHUSAMH, CBS3aHHBIMM C KOMOMHAIMsIMU Tell BpalleHUs U
MHOTOTPaHHUKOB: MHOTOIPaHHUK, BIUCaHHBIA B cepy M onucaHHBIA OKoJio cdepsl, chepa,
BIIMCAaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

® BLIYHCIISATH COOTHOLIEHUS MEKY TUIOLIaIIMU TOBEPXHOCTEW U 00BbEMaMU MOA00HBIX TEI;

e 300pakaTh M3ydaeMble (UTYpbI, BBIIONHATH (BBIHOCHBIE) IJIOCKME YEPTEKU M3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPALLCHUS;

e 3BJIEKaTh, HWHTEPIPETUPOBATh M IMpPeoOpa3oBbIBaTh HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKUuX GUrypax, NpeACcTaBIeHHYIO Ha YepTexaxX U pUCYHKaX;

® CBOOOJTHO ONIEpUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

® BBITNIOJIHATH ONEpaIK HaJl BEKTOPAMU;

©33/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpMHAT;

epelaTh T€OMETPUYECKUE 3a/ladyd Ha BBIUMCICHHE YIVIOB MEXKIAY HNPSIMBIMH M IUIOCKOCTSIMH,
BBIUMCJIEHUE PACCTOSIHUM OT TOYKM JIO0 IUIOCKOCTH, B LEJIOM, Ha INPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia MPHU PELICHHH;

¢ cBOOO/IHO ONEpUPOBATh MOHATUSAMH, CBI3aHHBIMU C JIB)KEHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBa
JIBUKCHUI;



® BBLIMIOJIHATh M300paK€HUsT MHOTOIPAHHUKOB M TEJ BpALICHUS MpH MNapajuleIbHOM IepeHoce,
LHEHTPAJIbBHOM CHUMMETPHH, 3€pKaJbHOM CHUMMETPUHU, MpPH TOBOPOTE BOKPYr MPSAMOM,
npeoOpa3oBaHus MOI00US;

® CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB W TeJ BpalICHMs: CEUeHUs IWIMHIpa (MapajuleibHO H
NEPIEHIUKYJIIPHO OCH), CEYEHMs] KOHyca (MapasuleibHble OCHOBAHUIO U IPOXOJAIIUE 4YEpe3
BEpILMHY), CEYEHHUS L1apa;

® 1ICI10JIb30BATh METO/IbI [IOCTPOEHUS CEUEHUI: METO/] CJIEJIOB, METOJl BHYTPEHHEIO IPOEKTHPOBAHHUS,
METO/I IepeHOCca CEeKYIIeH MI0CKOCTH;

® J0Ka3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;

® [IPUMEHATh T€OMETPUYECKUE (PAKTBI Ui pEIlIeHUs] CTEPEOMETPUUYECKHX 3a/1ad, MPEAIOaratonmx
HECKOJIbKO IIaroB PEIICHHsI, €CIIU YCIIOBHSI IPUMEHEHU 3a/IaHbl B SIBHOM M HESIBHOU (hopMme;

e pelarh 3aJa4y Ha JI0Ka3aTeIbCTBO MAaTEMaTHUECKUX OTHOLIEHUI M HAaXOXJIEHUE T€OMETPUUECKUX
BEJIMYUH;

® [IPUMEHATEL MPOrpaMMHEIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHEBIE CHUCTEMBI IIPU PELICHUU
CTEpEOMETPUYECKUX 3a/1a4;

® [IPUMCHATH IMOJTYYCHHBIC 3HAHWA HA IMPAKTHUKE: CPABHHUBATDH, AHAJIM3UPOBATH U OLICHHUBATL PCAJIbHBIC
CUTYalluu, MPUMEHITh W3YUYCHHBIE MOHSATHUS, TEOPEMbBI, CBOWCTBA B MpOIECCE MOMCKA PEIICHUs
MaTeMaTHu4ecku chopMyITUpOBaHHON MPOOIEMBI, MOACTUPOBATh PEAIbHBIE CUTYallUH Ha SI3BIKE
FE€OMETPUH, UCCIEA0BATh TOCTPOEHHBIE MOJIENIH C UCIOJIb30BAHUEM I€OMETPUUECKUX MOHATUHI U
TEOpeM, amnmapara ainreOpbl, peliaTb MPAaKTUYECKUE 3aJauM, CBSI3aHHBIE C HAXOXKICHHEM
F€OMETPUUECKUX BEIUYUH;

¢ IMCTh NPCACTABJICHUA 00 OCHOBHBIX DJTamax PasBUTHA TCOMCTPUU KakK COCTaBHOM YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJinuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie)
pa3aesioB U TeM KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTeJibHbIE
NpOrpaMmel padoThI padoThI
pecypchl
BBenenue B
23 0
CTEPEOMETPHUIO
Bzaumnoe
pacmoiokeHue 6 0
MPSMBIX B
MPOCTPAHCTBE
[TapannenpHOCTH
MPSMBIX U IJIOCKOCTEH 8 0
B MPOCTPAHCTBE
[lepnenuKyISIpHOCTD
MPSIMBIX U IJIOCKOCTEN 25 1
B MPOCTPAHCTBE
VYTIBI ¥ paccTOSIHUS 16 0
MHororpaHHUKH 7
BekTopsl B
P 12 0
MPOCTPAHCTBE
IToBTOpEHME,
000011IcHIE 1 5 1
cHUCTEeMaTHU3alIus
3HaHUH
OBUIEE KOJIMYECTBO 102 3

YACOB I10 ITPOTPAMME




11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HaunmenoBanue
Ne (undposbie)
pa3aesioB U TeM Konrpoabsuble IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NpPOrpamMMblI padoThI padoThI
pecypcbl
A
1 HaJIUTUYECKast 15 1 0
reoMeTpus
[ToBTOpEHME,
600
5 00o01IeHue u 15 1 0
CUCTeMaTU3alUs
3HAHUU
3 Obnem 17 1 0
MHOT'OTpaHHUKA
4 Temna BpamieHus 24 1 0
IInomaau
5 HOB?pXHOCTI/I u 9 1 0
00BEMBI KPYTIIBIX
Ten
6 JIBYO>KeHUS 5 1 0
[ToBTOpEHUE,
7 00001IeHNE 1 17 5 0
cUCTEeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 102 8 0

[10 ITPOT'PAMME




ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne

w/n Tema ypoka

OCHOBHBIC ITpaBHIIa U300pAKEHUS
Ha PUCYHKE IIOCKOCTH,
MapauIeIbHBIX MPSIMBIX
(0Tpe3KoB), CepeIMHBI OTPE3Ka

TlonsTus cTepeoMeTpru: TOUKa,
npsiMast, MIOCKOCTh,
npoctpancTBo. OCHOBHBIE

2 IpaBuiIa H300paKEHUS HA
PHCYHKE TIOCKOCTH,
napaIeabHbIX TPIMBIX
(0Tpe3KoB), CepeIUHBI OTPE3Ka

ITonsTHA: NEepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIINECS
MpsiMast ¥ TUIOCKOCTB;
MOJIyIIPOCTPAHCTBO

KoanuyecTBO yacon

Bcero

KonTp.
padoThI

IMpakTny.
padoThI

Jara
HU3YyYeHHUS

DJIeKTPOHHBIE
uudposbie
o0pa3oBare/ibHbIE

pecypcsl

ITonsTHA: NEepecekaromuecs
IUIOCKOCTH, TIEpeCceKaronecs
MpsiMast ¥ TUIOCKOCTB;

4 MOJTyTIPOCTPAHCTRO.
N300paxeHne nepecekaromuxcs
IUIOCKOCTEH, IIEPECEKAIOIINXCS
MPSIMOM U MIIOCKOCTH.

MHOTOrpaHHUKH, H300paKEHUE
MPOCTEHINNX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIHX
00BEKTOB
MHOTOrpaHHUKH, H300paKEHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX
6 ¢buryp, HeCyIeCTBYIOIINX
00bexToB. O003HaYEHHS
MHOTOTPaHHUKOB

AKCHOMBI CTEPEOMETPHUH U
NIEPBBIE CIIEACTBHS U3 HUX

AXCHOMEI CTCPCOMETPHUU.
CJ'IC,Z[CTBI/ISI 13 aKCHUOM.

AKCHOMBI CTEPEOMETPHHU H
TIEPBLIC CICACTBUA U3 HUX.
Crnoco0bI 3a1aHust IPSMBIX H
IJIOCKOCTEH B IPOCTPAHCTBE.
O603Ha4yeHus IPSIMBIX U
IUIOCKOCTEN
Uzobpaxkenne ceuennit Kyoa,
10 KOTOPBIE TPOXOISIT Yepe3 ero
pEbpa. N3o0paxenue




MEPECCYCHHS MOTYUCHHBIX
IUIOCKOCTEH.

11

12

N3o0paxeHne ceueHNH TPU3MBI ,
KOTOPBIE MPOXOJAT Uepe3 e€
péopa. M3obpaxeHue
MIEPECEUEHHUS TOTYYEHHBIX
IJIOCKOCTEH.

M3obpaxkeHue ceueHnit
MUPAMUJIBI, KOTOPBIE TPOXOISAT
gepes e€ péopa. M3o0pakenne
MIEPECCYCHHUS TTOTYYCHHBIX
TJIOCKOCTEM.

13

W3obpaxenue ceueHui
MUPaMUJIBL, Ky0a U TIPU3MBI,
KOTOpBIE IPOXOIAT Yepe3 X
pEbpa. N3o0paxkenue
MePECCUCHHUS TIOTYUICHHBIX
IIJIOCKOCTEH.

14

15

Meron cienoB Juist NOCTPOEHUS
CEYeHNH

Merton cnenoB sl HOCTPOCHUS
ceueHuil. CBoiicTBa nepecedeHuit
MPSIMBIX U IUIOCKOCTEN

16

[TocTpoeHus ceueHnii METOIOM
cienoB. CBoOICTBa nepeceyeHUi
MPSIMBIX U IUIOCKOCTEN

17

[Moctpoenue ceuenuii B kybe mo
TpEM TOYKaM Ha pEOpax.
Co3naHne BHIHOCHBIX YEepPTEXEH
Y 3aIHCh IAroB MOCTPOSHUS

18

19

[TocTtpoenue ceuenuii B
MUpaMUJIE Mo TPEM TOUKaM Ha
péopax. Co3naHune BHIHOCHBIX
YepTeKeH U 3amuch aroB
MOCTPOCHUS

ITocTpoeHue ceueHuii B
nupamuie, Kyoe mo TpéM TouKam
Ha péOpax. Co3gaHue BEIHOCHBIX
YEpTEKEN U 3alUCh IIAroB
MOCTPOCHUS

20

TIoBTOpEHME IIITAHUMETPUU:
Teopema o0 MpoNOPLUOHATBHBIX
orpe3kax. [Tomobue
TPEYrOJIbHUKOB

21

TloBTOpEHME MITAHUMETPUU:
Teopema Menenas. Pacuetsl B
CEUYCHUSX Ha BHIHOCHBIX
yepTexax. Mcropus pa3Butus
TJIAHUMETPHUH U CTEPEOMETPHH

22

IloctpoeHue ceuenuii B




nupamuie, Kyoe 1o TpéM Toukam
Ha péOpax. Co3gaHne BEIHOCHBIX
YepTexEen U 3aluCh 11aroB
MOCTPOEHUS

23

[IpakTuueckas pabota
"I[TocTpoeHne cedeHmA"

24

Bzaumuoe pacnonoxeHue
MIPSIMBIX B TIPOCTPAHCTBE.
CkpemumBaronecs npsmoie.
TIpu3Haky CKpenBarOIMMUXCS
npsmeix. [lapaniensbHbie npsiMbie
B IIPOCTPAHCTBE

25

Teopema o CyllecTBOBaHUU U
€JIMHCTBEHHOCTH MPSAMON
napajuieIbHON JaHHOM MPSIMOH,
MPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXkKAllIeH Ha
JIaHHOU mpsmoil. Jlemma o
NePECeUeHNH MapajuIeIbHBIX
MMPAMBIX ITJITOCKOCTBIO

26

ITapaienbHOCTh TPEX MPSIMBIX.
TeopeMa o Tpéx mapaieabHbIX
npsmeix. Teopema o
CKPCHINBAIOIINXCA IMTPAMBIX

27

[TapannensHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA
napauieIbHOro
npoekTupoBaHus. M300paxkenue
pasHBIX GUTYp B apalIeIbHON
MIPOEKITUHU

28

29

30

31

IeHnTpanbHas npoekuus. Yroi ¢
COHANPABJIEHHBIMH CTOPOHAMH. 1
Yroa Mexay IpIMbIMH

IIpoBepounas pabora "B3anmHoe
PacIIOJIOKEHHE NPSIMBIX B 1
npocTpaHcTBe"

IlonsTHs: napaniensHOCTh

IIPSIMOM U IIJIOCKOCTH B

npocrpaHcTie. [IpusHak
MapauIeIbHOCTH NPSIMON U 1
riockocT. CBOMCTBa

MapauIeIbHOCTH NMPSIMON U

TJIOCKOCTH

T'eomerpuueckue 3a1aun Ha

BBIYMCIICHHE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C [IAPAJLIENBHOCTBIO 1
MPSIMBIX U IUIOCKOCTEHN B

IIPOCTPAHCTBE

32

ITocTpoeHue ceuenus,
MPOXOJIAIIETO Yepe3 JaHHYIO 1
NpSMYIO Ha YepTekKe U




napajuleIbHOTO JPYroi mpsMoH.
Pacuér orHOmICHNHA

33

34

35

[MapannensHas mpoeKus,
NMPUMEHEHUE JUIs1 IOCTPOCHHUS
cedeHuii kyba u
napauienenunena. CBoicTBa
napaeNeuIea U MPU3MBbI

TTapannensHble IIOCKOCTH.
IIpu3Haku napamienbHOCTH IBYX
IJIOCKOCTEN

TeopeMa 0 mapajuieIbHOCTH U
€JMHCTBEHHOCTH TUIOCKOCTH,
MPOXOSAIEH Yepe3 TOUKY, He
MPUHAAIEKAILYO JAHHON
IUIOCKOCTH U CIIEACTBHS U3 Heé

36

CBoiicTBa MmapanenbHbIX
IUIOCKOCTEH: 0 MapaJlyIeIbHOCTU
NPSAMBIX NIEPECCUEHHs IpU
IepeceYeHn  ABYX
MnapajvieNbHbIX MIIOCKOCTEN
TpeThe

37

CaoiicTBa nmapansenbHbIX
IUIOCKOCTEH: 00 0Tpe3kax
napayiebHbIX IPSMBIX,
3AKITHOYEHHBIX MEXKY
napayieIbHBIMU IUIOCKOCTSMU; O
MIEPECEUECHNUH MIPSIMOM C IByMS
napauiCJIbHbIMU IIJIOCKOCTAMU

38

39

[MoTopenue: Teopema [Tudaropa
Ha TUIOCKOCTH

IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CgoiicTBa Ky0a n
IPSMOYTOJIEHOTO
napajuieNienumnea

Brruncnenue JuiiH OTPE3KOB B
KyOe ¥ mpsSIMOYTOJIBHOM
napaJuiesenues e

IlepnieHqUKYISIPHOCTE IPSIMOX U
II0cKOCTH. ITpu3Hak
MIEPIEHANKYISPHOCTH MPSIMON U
TUIOCKOCTH

IIpu3nak neprneHaANKyIIPHOCTH
MIPSIMOM M IIJIOCKOCTH

44

45

Teopema o0 CyllleCTBOBAaHUU U
€IUHCTBEHHOCTH MPSMOH,
MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPHEHAUKYIAPHON K IIIOCKOCTH

ITmockoctu u




MIEPIICHANKYJISPHBIE UM TTPSIMbIE
B MHOTOTPaHHUKAX

46

ITmockoctu u
NEPICHIUKYISPHBIC UM TIPSMBIC
B Ky0Oe, Ipu3Me U UpamMuie.

47

48

IlepnienuKyIsip U HAKJIOHHASL.
IlocTpoeHue nepneHauKyJsipa u3
TOYKH Ha TIPAMYIO

IlocTpoeHue nepneHauKyJsipa u3
TOYKHU Ha MPSIMYIO

49

50

51

Teopema o Tpéx
MIEPIICHANKYIISApax (mpsmas u
oOpatHas)

TIpumeneHue TeopeMbl 0 TPEX
MEPICHIUKYJIIApax (mpsmas u
oOpatHas)

YT0oa MeXay CKpEeuTUBAIOIIIMUCS
IMpAMBIMU

52

53

Iouck nepneHIuKyIIpHBIX
MPSIMBIX C TIOMOIIIBIO
MEPIEHINKYIIPHBIX TNIOCKOCTEN

OpTOroHaNBEHOE MTPOSKTHPOBAHNE

54

55

56

[MocTpoeHue cevenuit kyda u
IMPU3MBbI C ITIOMOIIBIO
OpPTOTrOHAJILHOM MPOEKLIUU

ITocTpoenue ceuenmii Ky0a,
MPU3MBI, IPABUIILHON TTHPAMUIBI
C TMIOMOIIIBIO OPTOTOHAJIBHOM
MIPOEKIINU

CummeTpus B IPOCTPAHCTBE
OTHOCUTEJILHO IIJIOCKOCTH.
IInockocTu cuMmeTpuii B
MHOTOTpaHHUKAX

57

58

59

60

IIpu3HaK neprneHIuKyISIPHOCTH
MPSIMOM M MIIOCKOCTH Kak
CIEACTBUE CUMMETPUHU

[IpaBuIIbHBIE MHOTOTPaHHUKH.
Pacuér paccrosHuil oT TOUKH J10
IUIOCKOCTH

Pacuér paccrosiHuil OT TOUKH 10
IUIOCKOCTH

CriocoObI OMmycTUTD
NEPIECHINKYJISIPBI: CHMMETPUA,
C/IBUT TOYKH I10 NTapaJuIeIIbHOM
IpsAMOi

61

CrBur 1o HenapauIeaTbHON
MPSIMOM, U3MEHEHUE PACCTOSIHUMI

62

Kontponbnas padota "B3anmuoe
PpacIoNIokKEHUE MPSIMBIX U




IJIOCKOCTEH B MpOCTpaHCTBE"

63

TloBTOpEHME: Yroa MEXIY
MPSIMBIMH HA IJIOCKOCTH,
TPUTOHOMETPHS B TIPOU3BOIEHOM
TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IIoBTOpEHME: yroa Mex1y
CKPELIMBAIOLIVMMUCS NPSIMBIMU B
MIPOCTPAHCTBE

65

66

67

FeOMCTpI/IquKI/Ie METOAbI
BBIYUCJICHUSA YTJIa MEKIY
NpAMbIMU B MHOTOTpaHHUKAX

JByrpannsiii yrosn. CBoiicTBO
JIMHEWHBIX YTJIOB ABYTPAHHOTO
yria

[leprienauKyIsIpHBIE TNIOCKOCTH.
CBoiicTBa B3aUMHO
NEePIEHIUKYISIPHBIX IUIOCKOCTEH

68

69

[Ipu3Hak nepneH uKyISIPHOCTH
IJIOCKOCTEN; TeopeMa O NpsMOi
IEPECEeUCHHUs] ABYX IUIOCKOCTEN
NEePIEHIUKYISIPHBIX TPEThEH
IUIOCKOCTH

IIpssMOyTOJIBHBII
napasuiesenuIe; Kyo;
U3MEpPEHHUs, CBOMCTBA
NPSIMOYTOJILHOTO
napajienenunena

70

71

72

73

Teopema o nuaroHanu
MPSIMOYTOJILHOTO
napajulesienuIea u ciaeACTBrE
U3 Heé

CrepeoMeTpuiecKue u
TIPUKJIaHBIE 33/1a49H, CBSI3aHHbIE
CO B3aUMHBIM PAcIIOI0KEHUEM
NPSMBIX U TUIOCKOCTH

[loBTOpeHue: CKperBaroInecs
MpsIMBIE, MapajlieTbHbIe
TUIOCKOCTH B CTaHAAPTHBIX
MHOTOTPaHHUKAX

[Tapa mapamienbHBIX MIIOCKOCTEH
Ha CKPEITUBAIONIUXCS TIPSIMBIX,
paccTosiHuEe MEXTy
CKPETTUBAIOIIIMHUCS TPSMBIMHU B
MPOCTHIX CUTYAIIUAX

74

Paccrostaue ot Touku 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 INIOCKOCTH

75

Brluncnenue paccTosiHUN MEX Ly
CKPELIUBAIOIIUMHUCS MIPSAMBIMHU C




MTOMOIIIBIO TIEPIICHINKYIAPHON
IJIOCKOCTH

TpéxrpaHHbIi yromi, HEpaBeHCTBA
IUIS TPEXTPaHHbIX YIJIOB.

76 Teopema [udaropa, Teopemsl 1 0 0
KOCHHYCOB M CHHYCOB TSI
TPEXTPAHHOTO yTJiIa
DIIeMeHTHI cheprdecKoi

77 TEOMETPHH: Te0/Ie3NICCKUE 1 0 0
JIMHAY Ha 3eMIIe
IIposepounas padora "Yrisl u

78 POBEPOTHALD 1 0 0
paccTosiHUs
CucremMarusanus 3HAaHUH

79 "MHOTOrpaHHHK H €To 1 0 0
3JIEMEHTHI"
ITupamuna. Buasr nupamus.

80 P P 1 0 0
IIpaBunbpHas nupamuna
IIpsmoit mapaienenunen,

81 MIPSIMOYTOJTEHBIH 1 0 0
napajuiesyienuIe]], Kyo
ITpusma. IIpsamas u HaKITOHHAS

82 P P 1 0 0
npu3Mbl. [IpaBunbHas mpu3ma
BBIyKIIBIEMHOTOTPaHHUKH.

83 YIGIRICMHOTOTP 1 0 0
Teopema Ditnepa
BeInyKiible MHOTOTpPaHHUKH.
Teopema Oiinepa. IIpaBHiIbHBIE U

84 P pa. 1p 1 0 0
MOJTyTIPaBUIIbHBIC
MHOTOTPAaHHU KU
KourtponbHas padbora

85 OHTP pabo 1 1 0

MHororpaHHUKA

ITonsiTHE BekTOpa HA IIOCKOCTH

86 p 1 0 0
U B IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 0 0

88 PazHoCTB BEekTOpOB 1 0 0

89 [IpaBwuiio mapaienenuneaa 1 0 0

90 YMHOKEHHE BEeKTOpa Ha YUCIIO 1 0 0
Pasnoxxenue BekTopa 1o 6asucy

91 TpEX BEKTOPOB, HE JIEKAILUX B 1 0 0
OJTHOM TNIOCKOCTH

92 CkansipHoe TIpou3BeJIcHIE 1 0 0
Brruncnenne yrita Mex,

93 Y Y 1 0 0
BEKTOPAMHU B TIPOCTPAHCTBE
IIpocTeitmue 3anauu ¢

94 BekTopamu. KoopauHaTet 1 0 0
CepeIuHBI OTPE3Ka
IIpocTeitmue 3anauu ¢

95 BEKTOpaMu. Beruncnenue AmuHbl 1 0 0

BEKTOpa I10 €T0 KOOpAuHaTaMm.




TIpocreiimue 3agaum ¢

96 BekTopamu. PaccTosiHne Mexxay 1
JIByMsI TOYKaMH.

97 TIpocreiimue 3a7auu ¢ 1
BekTopamu. [IpoBepounas pabora
O00011IeHNE U CUCTEMATH3ALUS

98 3HaHui. Tena BpallleHHH. 1
Tlnomaas MOBEpXHOCTH
O06001enne 1 CuCTeMaTH3aIINs

99 . . 1
3HaHud. OOBEMBI TEI

100 Utorosast KOHTpoNbHAsA paboTa 1
O00011IIeHNE U CUCTEMATH3ALIUS

101 3HAHUH. AHAJIU3 KOHTPOJIbHOM 1
paboThI

102 O606I£I€HI/I€ Y CUCTEMaTH3aIUs 1
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 102

[MTPOI'PAMME




11 KJIACC

Ne KosauyecTBOo 4acon Hara JneKTponHbIe
n/ Tema ypoka uupoBbIeO
- Beero KonTp. IIpakTuy. HU3YyYeHHUS GpazoBaTes
padotbl | paboThI Hble pecypebl
[ToBTOopenue TeMbl "KoopauHaTe
1 BEKTOpPA Ha TUIOCKOCTH U B 1 0 0
npocTpaHcTBe"
5 [ToBTOpenue Temsl "CkansgpHoe 1 0 0
MIpOM3BEICHUE BEKTOPOB"
3 [ToBTOpenwne Tems! "Brruncnenne yria 1 0 0
MEKy BEKTOpaMH B MPOCTpaHCTBe"
[ToBTOpenue Temsl "YpaBHeHHE
4 MPSMOIA, TPOXOISIIEH Yepe3 B 1 0 0
TOYKH"
5 YpaBHEHUE III0CKOCTH, HOPMAaJb, 1 0 0
ypaBHEHHUE MIIOCKOCTH B OTpE3Kax
5 YpaBHEHUE IJI0CKOCTH, HOPpMAaJlb, 1 0 0
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe nponsBenenne 1 0 0
8 JIuHelinble HepaBeHCTBA, TUHEITHOE 1 0 0
MPOTpaMMHUPOBAHHE
9 JInHeliHbIe HEpAaBEHCTBA, TMHEHHOE 1 0 0
MIPOrpaMMUPOBaHNE
10 AHanuTHYECKHE METOIbI pacuéTa yria 1 0 0
MEXy IPSMBIMH B MHOT'OIPaHHUKAX
AHanUTHYECKHE METOJIbI pacuéTa yria
11 MEX]Ty TUIOCKOCTSIMU B 1 0 0
MHOT'OI'paHHUKAX
12 dopmyna paccTOSHUS OT TOUKH O 1 0 0
TUIOCKOCTH B KOOPMHATAaX
13 HaxoxeHnue paccTossHU OT TOUYKH JI0 1 0 0
IJIOCKOCTH B KyOe
14 Haxoxenune paccTossHU OT TOYKH JI0 1 0 0
IUIOCKOCTH B IPABUJILHON MHUpaMuie
15 KonTponbHas pabora "AHanutndyeckas 1 1 0
reomerpus’”
CeveHusI MHOTOTPaHHUKOB:
16 P 1 0 0
CTaHJapTHbIE MHOTOTPaHHUKHU
CeveHusi MHOTOTPAaHHUKOB: METO/]
17 P 1 0 0
CIICZIOB
CeveHust MHOTOTPaHHUKOB:
18 CTaHJapTHBIE TUIOCKOCTH, ITEPEeCeUCHHUS 1 0 0
MPSAMBIX U IUIOCKOCTEH
[NapannensHble NPSIMBIE U MIIOCKOCTH:
19 P P 1 0 0

napaljiCJIbHBIC CCUCHU A




20

[NapannensHbIe TPSAMBIE U TUIOCKOCTH:
pacy€T OTHOIICHUN

21

[TapannenbHbie IPSMBIE U IJIOCKOCTHU:
YTIIBI MEXKTY CKPEIIHBAIOIIIIMUCS
MPSIMBIMU

22

[epniennuKynsipHBIC TPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Maphl
NEPIEHANKYIISPHBIX IIIOCKOCTEH 1
MPSAMBIX, CHMMETPHU MHOTOTPaHHHKOB

23

24

25

[epnieHnuKynsIpHBIC TPSIMBIE U
IUIOCKOCTH: TEOpPEMa O TPex
HepHeHInKYIsIpax
[epniennuKynsipHBIC TPSIMBIE U
TUIOCKOCTH: BEIYUCIICHHUS IJIHH B
MHOT'OI'paHHUKAX

[ToBTOpEHue: miomanu
MHOTOYTOJIBHUKOB, (DOPMYJIBI JUISI
IoMIaneH, cooOpaXeHwsI o 100us

26

[ToBTOpenue: miomanu
MHOTOYTOJIBHUKOB, (DOPMYJIBI TSI
IomianeH, cooopaXKeHusl moo0us

27

28

29

IToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI LIS
Ionianek, cooopaXKeHusl moao0us

[Tnomany ceueHuit MHOrOTPaHHHUKOB:
IJIONIAIM TIOBEPXHOCTEH, pa3pe3aHusl
Ha YaCTH, COOOPaXKEHUS TOT00HS
[Tnomaau ceyeHU MHOTOTPaHHHUKOB:
IJIONIAIA TIOBEPXHOCTEH, pa3pe3aHusl
Ha YaCTH, COOOPaKEHUs TO00HS

30

KonTponbHas pabora "[loBTOpenue:
MHOT'OI'PaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

34

O61BEM Tena. O0beM MPSIMOYTOIBHOTO
napajiienenumeaa

3amaun 00 yIBOeHUH Ky0a, 0
KBaJ[paType Ky0a; 0 TPUCEKIIUH yriia
CrepeomeTprdeckue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSAMOYTOJIFHOTO TIapaJuleenunena
[Ipuknanxble 3a1a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMa
MIPSAMOYTOJIFHOTO TIapaJuleenunena

35

36

OOBEM MPSIMO TPU3MBI

CrepeomeTpruyecKue 3a1a4i,
CBSI3aHHBIC C BBIYHCIIEHUEM 00BEMOB
MIPSIMOM TPU3MBI
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HpI/IKJ'Ia,Z[HBIe 3aJa4u, CBA3aHHBIC C




00BEMOM TIPSIMOM TTPHU3MBI
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Brrunciierne 00EMOB TEIT ¢ TTOMOIIBIO
onpenenéHHoro uarerpana. OosémM
HaKJIOHHOM IIPU3MBbI

Brriunciienre 00EMOB TEIT ¢ TTOMOIIBIO
ornpenaenéHHoro naterpana. O0bpéM
MUPAMUIBI
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dopmyrna 00bEMa MUpaMHUJIBL.
OTtHomreHne 00HEMOB ITHPAMHUIT C
OOIIMM yTIIOM
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43

dopmyrna 00bEMa MUpaMUJIBL.
OTtHomreHne 00HEMOB ITHPAMHUIT C
OOIIMM yTIIOM
CrepeoMeTpUUeCKHC 3a1auH,
CBSI3aHHBIC C 00hEMAMK HAKIIOHHOM
MPU3MBI

CrepeoMeTpUyECKUE 3a1a4H,
CBSI3aHHBIEC ¢ 00bEMAaMU TTMPAMUIBI

44
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[IpuknagHbie 3a7a4u 0 TEME
"O0BEMEI TEN", CBA3aHHEIE C 00BEMOM
HaKJIOHHOM NpU3MbI

[IpuknagHeie 3a1a4u IO TEME
"O0BEMEI TEN", CBA3aHHEIE ¢ 00BEMOM
MAPAMHATBI

[Ipumenenne 00pEMOB. Brranciienne
PacCTOSHUS 10 TIOCKOCTH

Konrtponbnas padora "O0bEM
MHOTOTpaHHHKA"
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Hunuaapuyeckas TOBEPXHOCTb,
o0pazyromue HHIMHAPHIECKOR
MTOBEPXHOCTH

unmuuap. Ipsamoitl kpyrosoi
umuHAp. [lnomans moBepxHOCTH
HWIMHIpA

Konnueckas moBepXHOCTS,
00pa3yroiue KOHUISCKOH
nosepxHocTH. Konyc

CeueHne KOHYCa IIOCKOCTBIO,
napannenbﬂoﬁ IIJIOCKOCTHU OCHOBAHUA

Yceu€nnslii konyc. M3o00paxenune
KOHYCOB M YCEUEHHBIX KOHYCOB
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[Tmomans 60KOBOM MTOBEPXHOCTH H
[TOJIHOM MTOBEPXHOCTH KOHYCa
[Inomanp 60KOBOH MOBEPXHOCTH U
[IOJIHOM ITOBEPXHOCTH KOHYCa
CrepeoMeTpHuUuecKne 3a1a9u Ha
J0Ka3aTeNbCTBO U BBIYUCIICHUE,
[IOCTPOEHUEM CEUEHUM LMIMHIPA,




KOHyca
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CrepeoMeTpriecKue 3a]]a9u Ha
JIOKa3aTeIILCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEUCHUH IMINHIIPA,
KOHYcCa
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HpI/IKJ'IaI[HI:Ie 3aJa4u, CBsA3aHHBIC C
MUINHAPOM

58

59

60

[Ipuknamubie 33029, CBI3aHHBIE C
MWIAHAPOM

Cdepa u map

[epeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsr

IIOCKOCTHIO. By u m300paskeHwme
mapa

61

[Mepeceuenue chepsl U mapa ¢
iockocThio. Kacanue mapa u chepst
TUIOCKOCTBIO0. Bun 1 n3o0paxenue
mapa
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Ypasuenue cdepsl. [Tnomans chepsr u
e€ yacrei

Cummetpus cdepsl u mapa

CrepeomeTpUyeCKHE 3a1a4d Ha
JI0KA3aTeIbCTBO U BBIUHUCIICHHE,
CBsI3aHHBIE O c(hepoit U mapom,
MOCTPOEHUEM UX CEUYEHUM TIOCKOCTBIO

65

CrepeomeTpuuecKue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BBIUKCIICHUE,
CBsI3aHHBIE O c(hepoi U mapom,
MOCTPOEHUEM UX CEYEHUM IIOCKOCTHIO
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[puknanxble 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom

[ToBTOpEHHE: OKPYKHOCTB Ha
TUIOCKOCTH, BEIYUCIICHNUS B
OKPY>KHOCTH, CTaHJIapTHBIC TIOA00Us

68

69

Paznuynbie KOMOMHAIMA TEII
BpAILIEHUSI 1 MHOI'OTPAaHHHUKOB

3anmaun o TeMe "Tena U MOBEpXHOCTH
BpaieHus"

70

3anmaun o Teme "Tena u MOBEPXHOCTH
BpateHus"

71

72

Kontponbhas pabora "Temna u
MTOBEPXHOCTH BpanieHus"

O6beém nmnmuaapa. Teopema 00 00bEMe
MPSIMOTO IUIIMHJIPA

73

Brruncnenne 00bEMOB TEN € TOMOIIBIO
ornpenenéHHoro naterpana. Oobpém
KOHYyCa
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ITnomany 6OKOBOM M IMOJIHOM
MTOBEPXHOCTH KOHYCa
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CrepeoMeTpUyeCcKUe 3a1a4H,
CBSI3aHHBIC C BBIYHCICHUEM 00HEMOB
HWIMHJPA, KOHyCca
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[puknagabie 331249 IO TEME
"OOBEMBI U TLIOMIATH TTOBEPXHOCTEH

TCII

O0BEM mapa u mapoBOTro CEKTOpa.
Teopema 00 00béMe mapa. [Liromans
ctheprl. CTepeoMeTpUUECKAC 3a1a4H,
CBSI3aHHBIC C BBIUUCIICHUEM 00BEMOB
mrapa, mapoBOro CErMEeHTa U
IIapOBOTO CEKTOPa

IIpuxnagHbie 3aJa4u 110 TEME
"O0BEMEI TEN", CBA3aHHEIE ¢ 00BEMOM
mapa ¥ 1miomaneso chepsl.
COOTHOIIICHHS MEXTY TUTOIAITMH
MOBEPXHOCTEH M 00BEMaMHU
HOIOOHBIXTE

[TomoOHEIE Tena B MPOCTPaHCTBE.
N3menenune 00béMa nipu moo0uu.
CrepeomeTpuyecKue 3a1aum,
CBSI3aHHBIC C BBIYHCICHUEM 00HEMOB
TeJN U IJIONIaJIeH TOBEPXHOCTEH

80

81

82

83

Konrtponbnas padora "[Tnomaan
MTOBEPXHOCTH B OOBEMBI KPYTIIBIX Ten"

JIBW>KEeHUS IPOCTPAHCTBA.
Otobpakenus. JBmxenus u
paBeHcTBO (uryp. OO1IMe CBOKWCTBRA
IBIKEHUN

Buap! aBm>KeHU: mapaiieabHbIid
MIePEHOC, IIEHTPAIbHASI CHMMETPHS,
3epKajbHasi CHMMETPUS, TIOBOPOT
BOKPYT MPsIMOi

[IpeoOpazoBanus nogoowus. [Ipsmas n
chepa Diinepa

84

85

86

I'eomeTrpuyeckue 3a1aun Ha
MIPUMEHEHUE ABMKCHUS

Konrponbnas padota "Bekrops! B
npocTtpaHcTse"

O6o0maromee nosropenue 11
MOHSTHI U METOJIOB Kypca reOMEeTpHH
10-11 kmaccoB, cucTeMaTH3aIHS
3aaHui: "[lapaniensHOCTh MPSAMBIX U
IJIOCKOCTEN B IPOCTpaHCTBE"
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O6o0maromee nopropenue 11
MOHATHUI U METO/IOB Kypca TeOMETPHU
10-11 kmaccoB, cucTeMaTH3aIHs
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O6o06matomiee moBTopenwue 11
MOHSATHIA U METOJIOB Kypca reOMETPHH
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3Hanwuit: "[Inomaau noBepxHOCTH U
00BEMBI KPYTIIBIX T
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Hrorosas koHTpOIbHAS paboTa
Hrorosas koHTpOIbHAS paboTa
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UcTopus pa3Butrs cCTepeoMeTpHH Kak
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NNOACHUTEJIBHAA 3AIIMCKA

VYueOHblit Kypc «BeposiTHOCTh M CTaTHUCTUKa» YIIyOJIEHHOTO YPOBHS SIBJISIETCS NMPOJODKEHUEM U
pa3BUTHEM OJHOMMEHHOrO0 Y4YeOHOTro Kypca YriiyOJE€HHOTO YpOBHS Ha YpOBHE CpeIHEro oOIlero
oOpa3oBaHus. YueOHBIH Kypc NpeaHazHaueH il (OPMUPOBAHUS Yy OOYHAIOIIUXCS CTATHCTUYECKOM
KYJIbTYpbl U IOHUMAHUS POJIM TEOPUU BEPOSITHOCTEN KaK MAaTEMaTUYECKOrO0 MHCTPYMEHTA JUIsl U3YYEHUS
CIIydaliHBIX COOBITHIA, BeMWYMH M mpoueccoB. Ilpu wu3ydeHunum Kypca oOOramarTcsi NpeAcTaBICHUS
0o0yyaromuxcsi 0 METoJaxX HMCCIEAOBAHMS MU3MEHYMBOIO MHpA, Pa3BUBAETCA MOHMMAHUE 3HAUYUMOCTU U
OOLIHOCTH MaTeMaTUYECKUX METOJOB MO3HAHUSI KaK HEOTHEMJIEMOM YacTH COBPEMEHHOT0 €CTECTBEHHO-
Hay4YHOI'0O MUPOBO33PEHHUS.

Copnepxanue yueOHOro Kypca HalpaBiI€HO Ha 3aKpEIUICHWE 3HAHUM, MOJYYEHHBIX NPU HU3Y4YEHUU
Kypca Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHMs, M HAa pa3BUTHE MPEJCTABICHUNA O CIyJailHBIX
BEJIMYMHAX U B3aMMOCBA3SAX MEXIY HUMHU Ha BaXKHBIX IPUMEpPAX, CIOKETbl KOTOPBIX IMOYEPIIHYTHI U3
OKpyXkarolero Mupa. B pesynpraTe y oOydarommxcs AODKHO c(OpMHpOBATHCS MPEACTaBICHUE O
HanOosee yMOoTpeOUTENbHBIX W OOMIMX MAaTeMaTHYECKUX MOJENAX, MCIOIb3YeMbIX Ui ONMUCAHUS
AQHTPOIIOMETPHUECKUX M JeMOTrpapUuecKuX BEIWYHH, TOTPEIIHOCTEH B pa3IMYHBIE POJa M3MEPEHUsX,
JUIMTETIbHOCTU 0€30TKa3HOM paboThl TEXHUYECKUX YCTPOWMCTB, XapaKTEPUCTHK MACCOBBIX SIBICHHH U
MpoIecCOB B oO0ImiecTBe. Y4eOHbI Kypc siBisieTcst 0a30i Ui OCBOCHHSI BEPOSITHOCTHO-CTATUCTHYECKHUX
METOJI0B, HEOOXOJUMBIX CHEIHAINCTaM HE TOJIbKO MH)KEHEPHBIX CIIELMAIbHOCTEN, HO TaKXK€E COLUAIbHBIX
U TICUXOJIOTUYECKUX, TIOCKOJIBKY COBPEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUUTEIBHOW MEpPE HCIOIb3YIOT
anmapar aHanau3a OoJIbIIUX JAaHHBIX. LleHTpanbHyI0 YacTh y4eOHOro Kypca 3aHUMAaeT 00CYXIeHHUE 3aKOHA
00mbIIKX Yncen — GyHIaMEHTAIBHOTO 3aKOHA MPUPOIbl, MMEIOIIET0 MaTeMaTHIECKYIO (hOpMalIU3aIHIo.

B cootBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKTYpe yueOHOro Kypca «BeposTHOCTh U CTaTUCTUKAY
Ha YriyOJNEHHOM YpOBHE BBIJICIIEHBI OCHOBHBIC cozepkaTenbHble JHHUU: «CiaydaiiHble COOBITHA W
BepOATHOCTH» U «CiydaiiHble BETMYUHBI M 3aKOH OOJBIIINX YHCET.

[ToMMMO OCHOBHBIX JHHHI B Y4eOHBIM Kypc BKIIIOUYEHBI DJIEMEHTBHI Teopuu TpadoB U TEOpUU
MHO’KECTB, HEOOXOIMMBIE JIJIsl TOJIHOLIEHHOI'O OCBOEHMS MaTepuasa JaHHOIO Y4eOHOro Kypca U CMEXHbIX
MaTeMaTUYeCKUX Y4eOHBIX KYpCOB.

Conepxanne nuHUK «CiryyaiiHble COOBITHS U BEPOSTHOCTHY CIY>KUT OCHOBOM 111 ()OpMHPOBAHUS
IPEJCTaBICHUA O paclpeiesieHUd BEPOATHOCTEM MEXKIYy 3HAUYEHUSMHU CIy4yallHBIX BEIMYMH. BakHyro
yacTb B O3TOH CoOJAEp)KaTeNbHOW JIMHUU 3aHMMaeT M3yYeHHE TI€OMETPUYECKOro M OMHOMHUAIBHOIO
pacnpenesneHuii M 3HAKOMCTBO C MX HENPEpPBhIBHBIMU AaHAJOraMH — IOKAa3aTeIbHbIM U HOPMaJIbHBIM
pacrpeneneHusIMU.

TeMmsl, CBsI3aHHBIE C HENPEPBIBHBIMU CIIy4alHBIMU BEJIMYMHAMU U PACTIPENETICHUAMH, aKLIEHTUPYIOT
BHUMaHUE OO0yYaromMxcsi Ha OMHCAHUM U WU3YYEHHMM CIIy4ailHbIX SIBJICHUN C MOMOUIbIO HENPEPHIBHBIX
¢yHkmil. OCHOBHOE BHUMaHUE yJeNsIeTcs M0Ka3aTeIbHOMY U HOPMaJIbHOMY paclipeieIeHUsIM.

B yuyeOHOM Kypce mpenycMaTpHUBaeTCsl 03HAKOMMTEIbHOE W3YUYEHHE CBSA3M MEXIYy CIydailHBIMH
BEJIMYMHAMU U OIMCAHHWE A3TOH CBS3U C MOMOUIbIO KO3(D(UIMEHTAa KOPPENsSLUU M €ro BbHIOOPOYHOIO
aHajiora. OTH JJIEMEHTBI COJIEp’KaHUsl Pa3BUBAIOT TeMy «JluarpaMMbl paccenBaHHs», M3YyYEHHYIO Ha
YpOBHE OCHOBHOI'O 00Illero 00pa30BaHUs, U BO MHOTOM ONMPAIOTCS HA CBEACHUS M3 KYypCOB anredOpbl U
TEOMETPHH.

Emé oauH »s1eMEeHT coiepXaHus, KOTOpBIM TNpeIaracTcsi Ha O3HAKOMUTEIBHOM YPOBHE —
MOCIIEI0BATEIbHOCTh CIyYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAOIIUX B E€IUHHUIY BPEMEHHU.
O3HakoMJICHHE C pacIpelesieHHeM BEpPOSITHOCTEH KOJIMYECTBA TaKUX COOBITUNA HOCHUT Pa3BHUBAIOIIHI
XapakTep M SBIAETCS AaKTyaJbHBIM s Oyaylux aOUTypUEHTOB, IOCTYNAIOMIUX Ha Yy4yeOHbIe
CMHELUATbHOCTH, CBSI3aHHbIE C OOIECTBEHHBIMHU HAyKaMH, IICUXOJIOTHEN U YIPaBICHUEM.

Ha mn3yuenune yueOHOrO Kypca «BeposSTHOCTh M CTAaTUCTHKA» Ha YIIyOJIEHHOM YPOBHE OTBOJIUTCS 68
gacoB: B 10 kiacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34 vaca (1 gac B Henemio).



COJEPKAHUE OBYYEHUA
10 KUIACC

I'pad, cBs3ubIl Tpad, mytn B rpade: nukibl U nend. CteneHs (BaJICHTHOCTh) BepiuHbL. ['padbl Ha
IJI0CKOCTH. [lepeBpsi.

CrnyyaliHple DKCIIEPUMEHTHI (OTBITHI) U CIydailHbIe COOBITHS. DIIEMEHTapHBIE COOBITUSI (HCXOJIBI).
BepositTHOCTh ciyyaiiHOro coOBITHSA. BIM30CTh 4acTOTHI U BEPOATHOCTU COOBITUN. Ciy4aiHbIE ONBITHI C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMHU COOBITUSMHU.

Onepauuu HaJ COOBITUSIMU: TIepeceueHre, 00beAMHEHNE, TPOTUBONOIOKHBIE COObITHS. [lnarpaMmmbl
Oitniepa. opmyia cioKeHUst BEpOATHOCTEH.

VYciioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSATHOCTEN. [[epeBo ciydaitHOro sxkcnepumenta. ®opmyna
nosiHoM BepositHocTH. Dopmyna baiieca. HezaBucumpbie coOBITHS.

bunapHbpIii ciydaliHBIA ONBIT (MCHBITAHKE), YCIeX W Heydada. HesaBucumbie ucnbiTanus. Cepus
HE3aBUCHMBIX HCIBITAaHHA 10 mepBoro ycmexa. IlepecraHoBku u ¢akTopuan. Yucio codyeTaHuil.
Tpeyronpauk [Tackans. @opmyna bunoma HeroToHa.

Cepus He3aBUCUMBIX UcTbITaHUi bepuymu. CiydaiiHbIil BBIOOp U3 KOHEUHOW COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepostHocTeld. Jluarpamma pacrnpeznenenus. Onepauuu HajJ
CIy4allHbIMU BenWuMHaMu. buHapHas ciydaiiHas BennunHa. [IpuMepbl pacrpenenceHuil, B TOM YUCIIE
reOMETPUUECKOE U OMHOMUAIIBHOE.

11 KJIACC

CoBMecTHOE pacnpesiesieHue IByX CiydaiHbIX BelnunH. He3aBucumble cilydaiiHble BEIUYHUHBI.

MaremaTnueckoe OXUAAHME Cilay4dallHOW BenuMuuHbl (pacnpenenenus). llpumepsl npuMeHEHUS
MaTeMaTUYECKOI0 0’KUJaHus (CTpaxoBaHUeE, JoTepes). MareMaTuueckoe OXuaaHue OMHApHOU Cilyd4aiiHON
BEIMYMHBL. MaTemMaTuueckoe O0KMJAHUE CYMMBbl CIy4alHbIX BEJIWYMH. MareMaTudeckoe OKHIaHUE
reoMEeTPUYECKOro 1 OMHOMUAIBHOTO paclpeieIeHUH.

Jucnepcuss M cTaHJapTHOE OTKJIOHEHWE CclydyallHOM BenuuuHbl (pacnpezneneHus). lucnepcus
OMHapHOM ciyyallHOM BeNWYMHBL. MaTeMaThyecKoe OXUAAHHUE TPOU3BEACHUSI M JUCIEPCHUS] CYMMBI
HE3aBUCHMBIX CIy4allHbIX BeIMuuH. Jlucmepcuss W CTaHJApTHOE OTKJIOHEHHE OMHOMHAJIBHOTO
pacnpeznenenus. Jlucnepcus U CTaHAAPTHOE OTKJIOHEHUE T€OMETPUUECKOT0 PACIIPENETICHUS.

HepasenctBo YeoOsniméBa. Teopema YeOwniméBa. Teopema bepHyman. 3akoH OOJNBIIUX YHCEIL.
Bo16opounslii MeTo1 uccienoBanuii. Beibopounsie xapaktepucTuku. OLeHNBaHUE BEPOSITHOCTU COOBITHUS
110 BEIOOPOYHBIM JIaHHBIM. [IpoBepka npocTeHuX rumnoTe3 ¢ HOMOIIbIO U3YYEHHBIX pacipeaeIeHUH.

HenpepeiBuble  ciyualinble  BeauuuHbl.  I[Ipumeppl. @DyHKIMS  IUIOTHOCTH — BEPOSTHOCTH
pacnpenenenus. PaBHoMepHOe pacnpeeieHne U ero CBOWCTBa. 3aJaui, MPUBOJALINE K ITOKA3aTEIbHOMY
pacnpeneneHuto. 3ajadd, TPUBOASLIIME K HOPMAJIbHOMY pachpeneiaeHuto. QDYHKIMS IUIOTHOCTH
BEPOSTHOCTH IOKa3aTeIbHOIO pachnpeaeieHus, (QyHKIUS IIOTHOCTH BEPOSTHOCTH HOPMAaJbHOTO
pacnpeznenenus. yHKIMS IIOTHOCTH U CBOMCTBA HOPMaJIbHOTO PaclpeesICHuUs.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUH. 3a/1auu, IPUBOASIINE K paclpeeseHUI0
Ilyaccona.

KoBapuanust aByx ciydaiiHeix BennuuH. Koaddunment nunelHol koppensauuu. CoBMecTHBIE
HaOJroIeHUsT JIBYX BeIWYMH. BpIOOpouHBI KO3 ¢uIMeHT koppensuuu. Pasmuume Mexny JIMHEHHON
CBSI3bI0 M IPUYMHHO-CIIEJICTBEHHON CBA3BIO. JIMHEtHas perpeccusi, METO HaMMEHbIINX KBaJIpaToB.



IINTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHCTHUKA» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMK  OOYyYaIolErocss KakK aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOro OOIIECTBa, MPEJACTaBICHUE O MAaTeMAaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, NPOLEAyp TpaKAaHCKOro oOIecTBa
(BBIOOPHI, OMPOCHI W JIPYroe), YMEHHE B3aMMOJIEWCTBOBATh C COLMAIbHBIMU HHCTUTYTaAMH B
COOTBETCTBHUH C UX (PYHKIMSIMH U HAa3HAYCHHEM;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON T'PakKIaHCKOW HACHTUYHOCTH, YBOKCHHSI K MPOILIOMY H
HACTOSIIEMY POCCUMCKOM MAaTeMaTHUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHXKEHUAM POCCHUNUCKUX
MAaTeMaTUKOB U POCCUUCKOM MAaTEMAaTUYECKON IKOJIbI, UCITOJIb30BAHUE 3THX JIOCTUKEHUH B IPYTHUX
HayKax, TEXHOJIOTHSIX, cepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHWE JIYXOBHBIX IICHHOCTEH POCCUUCKOTO Hapona, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, 3THYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM TPUMEHEHUEM JIOCTHKCHUN HAYKH
U JAESITETbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B IOCTPOCHHE YCTOWYMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

3CTETHYECKOE OTHOILICHHE K MHPY, BKIIOYAs 3CTETUKY MAaTEMATHYECKHX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a/lad, PEMICHUH, pacCyKICHUH, BOCHPHUHUMYHMBOCTH K MATEMATHYECKHM acCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHIUMTAHUSA:

c(hOPMUPOBAHHOCTh YMCHHS NMPUMEHITh MaTEMaTUICCKHE 3HAHUS B MHTEPECAX 3JJ0POBOTO U
0e3omacHOrO o0pa3a *KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (370pOBOE MHUTAHHE,
cOanmaHCHUpPOBAaHHBIN PEXKUM 3aHSATHI U OTIBIXA, peryisipHas Guudeckas akTUBHOCTD), (PU3HUECKOe
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JESTEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIOOUS, MHTEpEC K pa3audyHbIM cdepam
poECCUOHANIBHON JIeITEIbHOCTH, CBSI3aHHBIM C MaTEeMaTHKOW M €€ TPWIOKEHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBHIOOP Oymyiiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC )KU3HEHHbBIE
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO W CaMOOOpPa30BaHUIO Ha
MPOTSDKEHUHM BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacCTHIO B PEIIEHUM MPAKTHUYECKUX 3ajad
MaTeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

cOPMUPOBAHHOCTh  JKOJIOTMYECKON  KYIbTYpbl, TOHHMAaHHE BIUSHUS  COIUAIBHO-
SKOHOMHUYECKHX TMPOIECCOB HA COCTOSHUE MPUPOAHOM M COLUUAIBHOM Cpeabl, OCO3HAHUE
I00ATHHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, OpUEHTAIlMS Ha TPUMEHEHUE MaTeMaTUYeCKUX
3HAHUU JJIS pelIeHHsl 3a]1a4 B 00J1aCTU OKpPYKAIOIIEH Cpelibl, INIAHUPOBAHUE TMTOCTYIIKOB U OLICHKH
MX BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOIIEH CPEbL;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOU MPaKTUKH, MTOHUMAHHE MaTeMAaTUYECKOW HAyKH Kak c(hepsl ueroBeueckoi
JeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH ISl Pa3BUTHSI LIMBUIIM3ALIUH, OBJIAJCHUE SI3bIKOM
MAaTeMaTUKH M MATeMaTUYeCKOM KyJbTYpOH KakK CpEJICTBOM IIO3HAHWUS MHpPA, TOTOBHOCTH
OCYILIECTBJISATh MPOEKTHYIO U HUCCIIEA0BATENBCKYIO NEATEIbHOCTh MHINBUAYAJIBHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

BBISIBJISITh W XapaKTepU30BaTh CYIICCTBCHHBIC NPH3HAKM MAaTEMaTHYEeCKHX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXy MOHATUSAMU, (POPMYIUPOBATH OIpe/ieIeHHs IOHATUH, YCTaHABIUBATh
CYLIECTBEHHBI MPU3HAK KIACCHU(pUKALMU, OCHOBAHUS NJs OOOOIIEHUS W CPABHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBaTH M TPEOOpPA3OBLIBATH CYKICHUS: YTBEPAUTCIbHBIC H
OoTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MaT€MaTHYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpeuHs B ¢akrax,
JAaHHBIX, HAOTFOICHUSX U YTBEPKICHUAX, TIPEJIaraTh KPUTSPUH TSI BBISIBIICHUSI 3aKOHOMEPHOCTEH
U IIPOTUBOPEUU;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIIOUE€HHUI, YMO3aKJIFOUEHU 110 aHATIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JI0KAa3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUHN (TIPSIMBbIE U OT
MPOTHUBHOTO), BBICTpaWBaTh aPryMEHTALMIO, MPUBOAUTH TMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BBIOMpaTh CcrOco0 perieHust yueOHO# 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHHUS,
BBIOMpaTh HarOoJIee TIOIXO AN ¢ Y4ETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUA, (HOPMYyIHUPOBATH
BONPOCHL, (UKCHPYIOIIUE MPOTUBOpEYHE, Mpo0JieMy, YCTaHABIMBaThb KMCKOMOE M JIaHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3HIIMIO, MHCHHUE;

MPOBOJIUTh  CAMOCTOATENFHO  CIUIAHUPOBAHHBIM ~ DKCIIEPUMEHT, HCCIEJOBAaHUE  TI0
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, MPOIECCa, BBISBICHUIO
3aBHCHMOCTEHN MKy 00BEKTaMU, SIBICHUSIMH, TTPOIIECCAMU;

CaMOCTOATENbHO (OPMYITUPOBaTH OOOOIIEHUS] W BBIBOJBI 1O PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIIOJIEHHUs, WCCIICIOBAHUS, OLICHHBATh JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJbTAaTOB, BBHIBOJOB H
0000IIEHNI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IMPOIIEcca, a TAKKE BBIBUTATh MPEAIOJIONKEHHUSA O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIIATH JIe€PUITUTHI MHPOpPMALIUU, JAHHBIX, HEOOXOAMMBIX JJIsI OTBETa HA BOIPOC W IS
pelieHus 3a1a4u;

BEIOMpaTh  MH(OpPMAIMIO W3  UCTOYHUKOB  Pa3NUYHBIX  THIOB, AaHAIU3UPOBATh,
CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HMHPOPMALMIO PaA3TUYHBIX BHUIAOB U  HoOpM
MIPEACTABICHUS;

CTPYKTYypUPOBaTh MH(POPMAIIHIO, TPEJCTABIATh €€ B Pa3sNUYHBIX (opMaxX, WILTFOCTPUPOBATH
rpapuyuecKy;

OIICHUBATh HAJEKHOCTh MHPOPMAIIHH IO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE yHUBeEpPcaIbHbIe YueOHbI€ 1elicTBUSA
Oo0urenne:



BOCIPUHUMATh U (OPMYIHUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMU U IEJISMHU
OOIIeHHsI, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHUS 10 X0y PEIICHUS 3a]]a4l, KOMMEHTHUPOBATh MOJIyYeHHBIA PE3YNbTaT;

B XO/€ OOCYXIEHHs 3aJaBaTh BOIPOCHI MO CYILIECTBY OOCYXAaeMOW TEeMbl, MPOOJIEMBI,
pemaeMoil 3aauM, BBICKA3bIBATH MJIEH, HAICJICHHbIE HAa TOWUCK pELICHHS, COIMOCTaBIIATH CBOU
CYXACHMSI C CYKICHUSIMHM JIPYIMX YYaCTHUKOB JAMajora, oOHAapyKHMBaTh pa3iIu4M€ U CXOJACTBO
MO3UIMH, B KOPPEKTHOU opme (HopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3YJIbTaThl pEIICHUs 3a7aud, SKCIEpUMEHTa, HCCIIEeIOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOUPATh (pOpMAT BBICTYIICHUS C YYETOM 3a/lay MpPe3eHTalUd U 0COOEHHOCTEH
ayIUTOPHH.

PeryisitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

COCTaBJIATh IUJIaH, QJITOPUTM pEIIeHUs 3aJayd, BbIOMpaTh CHOCOO pelIeHus ¢ Yy4EToM
UMEIOLIUXCA PECYpCcOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBAaTb U KOPPEKTUPOBATH
BapHaHTbI PELICHUH ¢ yU€TOM HOBOM MHQOpPMAIIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIa/IETh HABBIKAMHU IMO3HABATEJIBHON pedrieKCUM KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHM U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMH CaMONPOBEPKHU, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

MPEIBUIIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MPHU PEUICHUHM 3a]a4yd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HANJCHHBIX OILIHMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3Yy/bTaTa LIEIU U YCIOBUSIM, OOBSICHITH NPUUYMUHBI JOCTUKECHUS
WIM HEIOCTIKEHHUS pe3ylbTaTOB JEATEIbHOCTH, HAXOAUTh OWIMOKY, JaBaThb OLICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbLHOCTD:

MIOHUMAaTh U HCIOJIb30BaTh IMPEUMYIIECTBA KOMaHJHOW M WHAMBUAYAIbHOM pPabOTHI MHpu
pemieHMM y4eOHBIX 3ajgad, MPUHUMATh L€lNb COBMECTHOM JIeATENbHOCTH, IUIAHUPOBAThb
OpraHU3alMI0 COBMECTHOH paboThl, pachpeaensTb BHIbI paboT, JOroBapuBaThbcs, OOCYXIATh
MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax padboTel (0OCYKIeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIIOIHATh CBOIO YacTh PaOOThI M KOOPIUHUPOBATH CBOM JIEHCTBHSI C IPYTUMU
YjleHaMd KOMaH[Ibl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaja B OOMIMHA HPOAYKT IO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

MHNPEAMETHBIE PE3YJbTATHBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

cBOOOJHO OMepUpOBaTh MOHATHAMU: Tpad, IUIOCKUN rpad, cBA3HBIA rpad, myTh B rpade,
L[eMb, [IUKI, JePEBO, CTENEHb BEPILINHBI, IEPEBO CIy4YafHOTO SKCIIEPUMEHTA,

CBOOOJHO ONEpUPOBATh MOHATHAMM: CIyYalHbIN SKCIIEPUMEHT (OIIBIT), CilyyailHoe coObITHE,
JJIEMEHTApHOE Ciy4yaiiHOe COOBbITHE (PJEMEHTAapHbIM HCXO0J) CIy4alHOrO OIbITa, HAaXOIUTh
BEPOATHOCTH COOBITHI B OIBITAX C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HaxOJUTh W (POPMYJIHPOBATH COOBITHS: TIEpeceueHHe, OOBEAUHEHWE AHHBIX COOBITHA,
COOBITHE, TPOTHUBOIOJIOKHOE TaHHOMY, MHCIOJIB30BaTh JUarpaMMbl Oijepa, KOOPAWHATHYIO
OpSMYyIO JUIsL  pelleHusl 3a/1ad, IOJb30BaThC (POPMYNION CIOXKEHHS BEpOSATHOCTEH s
BEPOATHOCTEH IBYX U TpeX CIy4yailHbIX COOBITUI;



ONEPUPOBATh MOHATUSAMHU: YCIOBHASI BEPOSITHOCTh, YMHOKEHUE BEPOSATHOCTEH, HE3aBUCHMBbIE
COOBITHS, JIEPEBO CIYYalHOTO SKCIEPHUMEHTAa, HAXOIUTh BEPOSTHOCTH COOBITUH C TOMOIIBIO
MpaBUja YMHOXEHHUS, JiepeBa CIy4aifHOrO OIbITa, MCIOJIb30BaTh (OPMYIYy HOJTHON BEPOSTHOCTH,
dbopmyny baileca mpu pemieHun 3agad, ONpenessTh HE3aBUCUMOCTh COOBITUH MO (dopMylie U 1o
OpraHu3alMM CIIY4aliHOrO SKCIIEPUMEHTA;

NPUMEHSATh M3y4YCHHbIE KOMOHMHATOpHBIE (OPMYJIBI Ui TEPEYHCICHHUS 3JEMEHTOB
MHOYECTB, JIEMEHTAPHBIX COOBITHH CITy4aifHOTO OIBITA, PEIICHUS 3a/1a4 [0 TEOPHH BEPOSTHOCTEIH;

cBOOOZHO ONEpUPOBATh MOHSITUAMU: OMHAPHBIA CIydyalHBIM OMBIT (MCHBITAHUE), YCHEX U
HeyJlaya, He3aBUCUMBbIE MCIBITAHUS, CEPHUS UCIIBITAHUN, HAXOJIUTh BEPOSITHOCTH COOBITHI: B cepuu
UCIBITAaHUN 10 INEpPBOro ycIliexa, B CEpUU HCIBITAaHUA bepHymiu, B ONbITE, CBA3aHHOM CO
CIIy9aiiHbIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

cBOOOJHO ONEpPUPOBATh MOHATUAMHU: CIy4ailHas BeMYMHA, PACIpEeIeHUe BEPOSTHOCTEH,
auarpamMma pacrpeaeneHusi, OMHapHas ciy4aiiHas BeJIMYMHA, F€OMETpUYecKoe, OMHOMHAIbHOE
pacupeneneHue.

K konmy 11 kaacca oOyyaromuiicss HAy9uTCs:

ONEepUpOBaTh IMOHATHUSAMH: COBMECTHOE paclpelleieHue JBYX CIIy4ailHbIX BEJIMYUH,
UCIOJIb30BaTh TAOJMIly COBMECTHOTO paclpeiesieHusl IBYX CIy4YalHbBIX BEJIMYUH JIJIS BbIACICHUS
pacrpeneneHns KaX101 BeJIMYUHBI, OIIPEIEIICHNs HE3aBUCHUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOZIHO OINEpPUpPOBaTh IOHATHEM MAaTEMaTHUYECKOIO OXUAAHUS CIIy4alHON BEJIMYMHBI
(pactipenenenusi), MPUMEHSATh CBONCTBA MaTEMaTHYECKOIO OXHUIAHHMS TpPH PELUICHUH 3ajad,
BBIUUCIISATH MATEMaTHYECKOE 0XKHUJIaHuE OMHOMHUAIILHOTO ¥ T€OMETPUUECKOI0 paclpeaeieHul;

CBOOO/ZIHO OIEpPUPOBaTh IMOHATUSAMHU: JAUCIEPCHs, CTAaHAAPTHOE OTKJIIOHEHHE ClydailHON
BEJIMYMHBI, NPUMEHATh CBOICTBA JAMCIEPCHUM CIydYallHOM BEeNMYUHBI (paclpelesieHus) IpH
peuIeHuu 3aJad, BBIYUCIATH AUCHEPCHI0 M CTaHAAPTHOE OTKJIOHEHHE TIE€OMETPUUYECKOro U
OMHOMHUAIBHOTO PacIpe/IeTICHHI;

BBIUUCIIATH  BBIOOPOUHBIE  XAPAaKTEPUCTHKU IO JaHHOM BBIOOPKE H  OIICHHUBAThH
XapaKTEePUCTHKH TEHEPAIIbHOM COBOKYMHOCTH JIQHHBIX 110 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSITHOCTH COOBITMM M MPOBEPATh MPOCTEUIINE CTAaTUCTUYECKUE THUIOTE3bl,
II0JIb3YSICh U3YYEHHBIMH PaCIPEIECIICHUSMHU.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmenoBanue

Ne (undposbie)
pa3ieJioB U TEM Konrpoabnbsie Ilpakrnyeckue
o0pa3oBaTte/ibHbIE

n/n Bcero
pecypcsl

NPOrpaMMblI padoThbI padoThI

DJeMeHTHl TeOpUn
rpa¢os

Cnyyalinbie
OIIBITHI, CITy4aiiHbIE
2 COOBITHSI 1 3 0 0
BEPOSATHOCTH
COOBITHI

Omneparuu Haj
3 MHOKECTBAMHU U 5 0 1
COOBITUSAMM.




Crnoxxenue u
YMHOXXEHHUE
BEPOSATHOCTEM.
VYcnoBHas
BEPOSITHOCTD.
HezaBucumeie
COOBITHS

DJIEMEHTHI
KOMOWHATOPHKHU

Cepuu
MOCJIEIOBATEIIbHEIX
HUCITBITAHHH.
HcnpiTanus
bepnymnim.
Crnyyaiinblii BEIOOp
U3 KOHECYHOM
COBOKYITHOCTH

Crnyuaiinble
6 BEJINYUHBI U 14

pacupCaciICHuA

OBILIEE KOJIMYECTBO
YACOB 10 34
I[TPOTPAMME




11 KJIACC

Ne
n/n

HaunmenoBanue
pa3iesioB U TeM
NMPOrpaMMbI

3aKkoH 0ONbIIUX
qucen

KoanuyecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

DIIEMEHTHI
MaTeEMATUYECKON
CTAaTUCTUKH

HenpepoiBHbIe
CIly4YaiiHbIE
BEJTUYHUHBI
(pactipenenenus),
[I0Ka3aTeIbHOE U
HOpMaJbHOE
pacnpezeneHus

Pacnpenenenune
Ilyaccona

CBs3b MEXIY
CIIy4allHbIMU
BEJIMYMHAMU

O06006111eH1E U

cucTEMaTH3al1s
3HaHUH

11

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34




ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

I'pad, cBsa3HEI Tpad), IpeacTaBIcHUE
3aJa4u ¢ MOMOIIbIO rpada

CreneHb (BaJICHTHOCTH) BepIIMHBL. [1yTh
B rpade. Llenu u nuKIsl

Bcero

KoanyecTBo 4acoB

Kontp.
padoThI

IIpakTHny.
padoTHhI

Jara

DJIEKTPOHHBIE
nupposbIe
oOpa3oBareJib
HbI€ pecypchl

I'padst Ha mtockocTh. Jepeso
CIy4alHOr 0O 3KCIEPUMEHTA
CryuaitHple S5KCTIEpUMEHTHI (OTIBITHI) U
ciydaitHble COOBITHSL.
DneMeHTapHBIECOOBITHS (FCXOTBI)

BeposTHOCTB Ciy4aifHOTO COOBITHSL.
BeposiTHOCTH cOOBITHI B OIBITaX C
PaBHOBO3MO>KHBIMH 3JI€MEHTapHBIMU
COOBITHSIMH

BeposiTHOCTH cOOBITHI B OITBITAX C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU
COOBITHSIMH

[lepeceuenue, 00beTUHECHHE MHOKECTB H
COOBITHIA, TIPOTHBOIIOJIOKHBIE COOBITHSI.
DopMyIa CII0KEHHSI BEPOSITHOCTEN

VYcii0BHAs BEPOSTHOCTb. Y MHOXKEHUE
BeposiTHOCcTEe. DopMylia yCIOBHOM
BEPOSITHOCTH

YMHO)eHue BeposTHocTeH. Dopmyia
YCJIIOBHOM BEPOSITHOCTH

10

®opmyiia MOJHON BEPOSTHOCTU

11

12

®opmyna baiieca. HezaBucumble
COOBITHS

KomOnHaTOpHOE MPaBUIIO YMHOKESHHSI.
[epecTanoBkM U GakTOpUa

13

Hucno coueranuii. Tpeyronbuuk [Tackans

14

15

®opmyna buHOoMa HetoToHa

Kontponsnas padota Nel: "I'pader,
BEPOSITHOCTH, MHOYKECTBA,
KoMOWHaTopuKa"

16

17

BunapHsbIi citydaiiHBIN ONBIT
(ucmpiTaHKe), ycIiex U Heyaaya.
He3zaBucumele ucnbiranus. Cepust
HE3aBUCHUMBIX UCIBITAHUH JI0 IEPBOTO
ycrexa

CCpI/ISI HE3aBHUCHMBIX UCIIBITAHUN a0
IIEPBOIo ycrexa




Cepusi HE3aBUCUMBIX HCIIBITAHUH

18 1
Bepuynnu

19 Cry4aiiHblii BEIOOp M3 KOHEUHON 1
COBOKYITHOCTH

20 [IpaxkTrdeckas paboTa ¢ UCIOIH30BAHUEM 1
ANEKTPOHHBIX TaOJIUI]

Crnyuaiinas BenuunHa. Pacripenenenue

21 BeposATHOcTel. J(narpamma 1
pacripeneneHus
Onepanuu Haj cay4aliHBIMU

22 BennyuHaMHu. [Ipumepsl pactipeneneHuid. 1
bunapHas cinyyaliHas BeTUUHHA

23 I'eomeTpuueckoe pacnpenencHue. 1
bunomuanbHOE pacnpezeneHne
Marematnueckoe OKUJaHUE CIIydaiHON

24 BeanunHbL. COBMECTHOE pacrpeieiicHUe 1
JBYX CIy4aiHbIX BEIUYHH
He3aBucuMele caydaiiHble BETUYHHEL.

o5 CBoiicTBa MaTEMAaTHIECKOTO OYKHUIAHHS. 1
Matematndeckoe OxuaaHue OnHaApHOM
CIy4allHOU BEJIMYUHBI
MaremaTHueCKOe OKUAAHHE

26 TeOMETPHUECKOT0 M OMHOMUAIEHOTO 1
pacrpeneneHui

27 Jucnepcus u cTaHAapTHOE OTKIOHEHUE 1

28 Hucnepcust OnHapHO# ciy4aiftHOH 1
BennunHbL. CBOWCTBA TUCTIEPCUU
MaremaTtHdyeckoe OKugaHue

29 MIPOM3BEICHUS U JUCTIEPCHS CyMMEI 1
HE3aBUCHUMBIX CITy4YalHBIX BEJININH

30 [IpakTryeckas paboTa ¢ HCIOIB30BAHUEM 1
3JICKTPOHHBIX TAOIHI]

Jucniepcusi ONHOMHATILHOTO

31 pacnpenenenus. [IpakTuueckas pabdora c 1
WCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOJIHIL

32 O0o00mieHre U crucTeMaTU3alys 3HAHUH 1
KonTtposnbHas padora Ne2: "HcnbrtaHust

33 bepnymnmu. Cny4aiiHble BETUYHHBI U 1
pacmpenencHus"

34 OO0o0061IeHNe U CHCTEMATH3AIMS 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB T10 34

[TPOT'PAMME




11 KJIACC

KoauuecTBo yacon 3J16KT])0HHI)]€

" N N I nupposkie
vp OHTP. PaKTHY. Jlara  o0pa3soBaTelbHbIE

n/m Bcero
padoTsI padoTsI
pecypcsl

HepasernctBo UeoOnmmena. Teopema
1 YeonimeBa. Teopema bepHymnu. 3akoH 1 0 0
OOJBIINX YUCEI

HepasenctBo UeOnmmena. Teopema
2 YeonimieBa. Teopema bepaymnu. 3akoH 1 0 0
OOJIBIIINX YUCEIT

Hepasenctso YeoOsiena. Teopema
3 YeonimieBa. Teopema bepaymnu. 3akoH 1 0 0
OOJIBIIINX YUCEIT

4 Br100poYHBIH METO UCCIIeIOBaHUN 1 0 0

[pakTuyeckas padota c
UCIIOJIb30BaHUEM JIEKTPOHHBIX TaOIHI]

I'enepanbHas COBOKYIHOCTb U
cllydaifHasi BBIOOpKa. 3HAKOMCTBO C
BBEIOOPOYHBIMH XapPaKTEPHUCTHKAMH.
OueHka cpeHero 1 IUCrepcuun
reHepaIbHOM COBOKYITHOCTH C MIOMOIIBIO
BbIOOPOYHBIX XaPAKTEPUCTHK

I'enepanbHas COBOKYIHOCTb U
ciyqaiiHasi BRIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMH XapPaKTEPHUCTHKAMH.
OneHka cpeiHEro U IUCIIEPCUH
TeHepaIbHOI COBOKYITHOCTH C TIOMOIIBIO
BBIOOPOYHBIX XapPAKTEPUCTHK

OreHMBaHKUE BEPOSITHOCTEH COOBITHH TIO
BEIOOpKE

Crarucruueckas runoresa. [Iposepka
9 MPOCTEHIIINX THITOTE3 C TOMOIIBI0 1 0 0

CBOWCTB M3yUYCHHBIX PACIIPEACIICHUIT

Crarucruueckas runoresa. [Iposepka

10 MIPOCTEHIIINX THUIIOTE3 C IIOMOIIIHIO 1 0 0
CBONCTB U3Y4YEHHBIX paclpeiesIeHui

1 [IpakTnueckas padora ¢
HCTIOJNIb30BaHUEM 3JICKTPOHHBIX TaOIHIL

[Tpumepbl HENIPEPBIBHBIX CITy4aliHBIX
12 Benn4yrH. OyHKINS TIOTHOCTH 1 0 0
BEPOSITHOCTU

PaBHOMepHOE pacnipenenenue. [Ipumeps
13 3aJ1a4, IPUBOASAIINX K ITOKA3aTEIbHOMY 1 0 0
Y K HOPMaJILHOMY pacIipe/ie/IeHHsIM

14 q)}IHKHI/ISI IIJIOTHOCTH BEPOATHOCTHU
IMMOKAa3aTCJIbHOTO PACTIPCACIICHUA

15 Q)YHKLII/IH IIJIOTHOCTH BEPOATHOCTU

HOPMAJIBHOI'O PACIIPEACIICHUA




[TocnenoBateabHOCTh OAMHOYHBIX
HE3aBUCUMBIX cOOBITHH. [IprMep 3amaum,

16 MPUBOJIAIIEN K pactpeaesIeHUI0 1
ITyaccona

17 [IpakTuyeckas padboTa c 1
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHIL

18 CoBmecTHBIE HAOIONCHNUS IBYX 1
BEJIIMYNH

19 KoBapuanus AByX cily4aifHbIX BETHUHH. 1
Koadduuuent xoppensiunu

20 Bri6opounslit koaddunmen 1
TKOpPpEISILUN

21 Paznuune Mexay NMHEMHON CBA3BIO U 1
MPUYHHHO-CIICACTBEHHOH CBS3BIO

22 JIuneiinas perpeccus 1

23 [IpakTuyeckas padboTa c 1
HCIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHIL
[IpencraBnenue JaHHBIX ¢ TOMOLIBIO

24 TaOJIUII ¥ TUarpamm, OmnucarebHas 1
CTaTUCTHKA

25 OmnbITHI ¢ PABHOBO3MOKHBIMH 1
3JIEMEHTAPHBIMU COOBITHUAMU

2 Brruncnenne BeposTHOCTEH COOBITHI C 1
MPUMEHEHUEM (POPMYII
Brruncnenne BeposITHOCTEH COOBITHIA C

97 MPUMEHEHUEM IpaMueCKUX METOIOB: 1
KOOpJAWHATHAS MpsIMas, JIEPEBO,
nuarpaMma Ditepa

28 Crnyy4aifHble BETMYMHBI M PACTIpEACICHUS 1

29 MareMatuyeckoe OxXugaHue cydyaiHON 1
BEJTHYMHEI

30 MareMatuyeckoe OxXugaHue cydyaiHON 1
BEJTHYMHEI

31 KontponbHas pabora: "BepostHoCTh 1 1
cTaTucTuka"
Brruncnenue BeposiTHOCTEH COOBITHI C

32 npuMeHeHneM (Gopmyin U rpaduaeckux 1
METO/IOB
Brruuncnienre BeposITHOCTEH COOBITHIA C

33 npuMeHeHneM Gopmyi u rpadudeckux 1
METO/IOB
CrydaliHple BEJTMYUHBI 1

34 pacnpenenenus. Matematndeckoe 1
OKUJaHHUE CITy4allHOW BEITMYUHBI

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOIT'PAMME




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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