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AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A) 10-11 k1.
(YIJIYBJEHHBINA YPOBEHB)
IHOACHUTEJBHASA 3AIINCKA

VY4eOnblii Kypc «Anredpa u Hayajia MaTEMaTHYECKOTO aHAIU3a» SBIISETCS
OJIHUM W3 Haubosiee 3HAYMMBIX B MPOrpaMMe CpeaHEero ooiiero odpa3oBaHus,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy s
M3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrol CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCs Ha YPOBHE, HEOOXOAMMOM
JUIsl OCBOEHUSI UH(OPMATHKHU, OOIIECTBO3HAHHUS, UCTOPUHU, CIIOBECHOCTH U JIPYTUX
JUCUUIUIMH. B pamMkax maHHOro ydeOHOro Kypca oOydYarolluecsi OBJIaJEBAaIOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHMSI B MaTeMaTu4eckoi hopme.

VY4eOHblit Kypc anreOpbsl U Hayajdl MaTEMaTUYECKOro aHaliM3a 3aKJaJbIBaeT
OCHOBY [ YCHEUIHOTO OBJAJACHUS 3aKOHAMHM (PU3MKU, XUMHUHU, OHOJIOTHH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUS SKOHOMHUKH U OOLIECTBEHHON XKHU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOIb30BaTh MX AJIA JajibHeWiiero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems oBiajeHHe aOCTPaKTHBIMU U JIOTHYECKHU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHYeCKOro aHalu3a pa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKAa3bIBAThH
YTBEPKJIEHUS C TIOMOULIBI0O MHIYKIMU U PaCCykAaTh NEAYKTUBHO, UCIOJIb30BATh
00001lIeHHEe W KOHKPETH3allhI0, a0CTparupoBaHUE M aHAJIOruw, (HopMupyeT
KpEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone m3yuenuss yuyeOHOro kypca «AiredOpa v Havajla MaTeMaTH4E€CKOro
aHaln3a» 00y4YaroIluecs IMOJy4YaroT HOBBIM OMBIT PEIIeHUs MPHUKIAJHBIX 3a/aad,
CaMOCTOATENLHOTO TOCTPOEHUSI MaTEMAaTUUYECKUX MOJIEJIEH peabHbIX CUTYaIlui,
UHTEPIIPETAllud  TOJYYCHHBIX  pEIICHHW, 3HAKOMITCS C  IpUMepamMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe M HCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblli Kypc 00JaJaeT 3HAYUTENIbHBIM BOCIUTATEIBHBIM MOTEHIIUATIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Y4yeOHBbI MaTrepuaj, CHocoOCTBYIONIUN
(OpMHpPOBAaHHIO HAyYHOI'O MHPOBO33PEHMs, TaK M 4Yepe3 crneuupuky ydeOHOM
JESITeNbHOCTH, TPeOyIolell MPOJOJKUTEIbHOW  KOHIIEHTpPAlMM BHUMAaHUS,
CaMOCTOATENLHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3yJibTarT.

B ocHoBe Mertoauku oOydeHHs] anreOpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JISKUT AeSTENbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpyktype yueObHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaJIn3a» BBIJIEJICHBI CIEAYIONIME COJAepKAaTeIbHO-MEeToANUecKue JuHuM: «Hucna



U BbIUHCIEHUD», « DyHKIIUU U Tpadukny, « YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEMaTUYEeCKOTO  aHainu3a», «MHoxecTBa U JOruka». Bce oOcCHOBHBIE
COZIePKaTeIIbHO-METOTMUECKIE JIMHUW W3YYalOTCsSd Ha TPOTSHKCHUH JBYX JIET
oOy4eHHsI Ha YpPOBHE CpEIHEro OoOIero oO0pa3oBaHUs, €CTECTBEHHO JOTIOJHSS
JpyT Opyra U MOCTENEHHO HACHIIIASCh HOBBHIMU TEMaMU W paszienamu. JlaHHbIN
y4eOHBbIIl KypcC SBISIETCS MHTETPATUBHBIM, TIOCKOJIbKY OOBeAMHSIET B cebe
colep)kaHNEe HECKOJIbKMX MAaTeMAaTHYECKHX JUCIUILIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMAaTHYCCKUN aHAIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIaJIEBAIOT BCE Ooiiee
MIMPOKUM MaTEMaTUYECKHM alapaToM, Y HUX MOCIeN0BaTeNbHO (HopMUpyeTcs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEMaTHYECKyI0 MOJEIb pPealbHON
CUTYaIlNH, PUMEHATH 3HAHUS, TOJYYCHHBIC TIPU U3YYCHUH Y4eOHOTO Kypca, IS
PEIICHHS] CaMOCTOSITENHHO CHOPMYITUPOBAHHOM MaTeMaTUYECKON 3a7auM, a 3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

CopeprkaTeIbHO-METOANYECKas JTUHUA «UWclia ¥ BBIYHCICHUS» 3aBEpIIacT
(dhopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaTo Ha YPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHuss 0co0o€ BHUMaHuUe  yJaensieTcss  (POPMUPOBAHHIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUHA, BKIIOYAIOMIMX B CE€O0S MCIOJIb30BAaHUE Pa3IMIHBIX
dbopM 3amucy YHWCIa, YMEHHE JenaTh NPUKUAKY, BBIMOJIHATH MPUOIMIKEHHBIC
BBIYKCIICHUS, OIICHUBATh YHUCIIOBBIE BBIPAXEHUS, pad0TaThb C MaTeMaTUYECKHUMHU
KOHCTAaHTaMHU. 3HAKOMbIE OOYy4YalomUMCS MHOXECTBA HATypalbHBIX, LEJBIX,
palMOHAIIBHBIX W JCHUCTBUTENBHBIX  YHUCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX YWCel. B KaXaoM ©3 O3THX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBbIE €My crenuduyueckre 3amaydl W ONepaluu: JeJIeHWe Halleno,
ONEpUPOBAHUE OCTATKAMU HAa MHOXECTBE IEJbIX 4YHCEeT, OcoOble CBOICTBa
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUCCKUE OTEPAINH, a TaKKe
W3BJICUCHUE KOPHSI HATypaJbHON CTENEHW HAa MHOKECTBE KOMIUICKCHBIX YHCET.
brnaronmapsi mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJb3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOXXHOCTSMH WX MPUMEHEHHUS AJIA PEIICHUS Pa3IUYHbIX 3a/1a4
dbopMHpyeTCsl TIPEACTABIICHUE O SAMHCTBE MaTEMaTHKH KaK HAyKH M €€ pOJk B
MOCTPOCHUN MOJIENIC pealbHOr0 MHUpPaA, HIMPOKO HCIOIB3YIOTCS O0O0OIIeHHE U
KOHKpETH3aIusl.

Jluans «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS HA TPOTSHKEHUU BCETO
oOy4eHHs] Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHHUsA, IMOCKOJBKY B KaXKIOM
pasaene llporpamMmbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOMIMX 3adad. B
pe3ynbraTe OOydalolIUecsl OBJIAJCBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUW, HEPABEHCTB M CHUCTEM, a Takxke 3ajad,



coaepkamux napameTpsl. llolyyeHHblE yMEHHUS IIMPOKO HCIOJIb3YIOTCS MpH
UCCIIeI0BaHUU (DYHKIMA C MOMONIBI0 TPOU3BOJHOM, MPU PEIICHUU MPUKIAIHBIX
3a/la4y M 3a7a4 Ha HaXOXJAEHUE HAHOONBIINX U HAMMEHBIINX 3HAYCHUU (DYHKIIMH.
JlaHHas conepikaTeibHasi TUHUS BKIIOYAET B ce0s Takxke (popMupoBaHHE YMEHHIM
BBITIOJIHATh ~ pacdy€Tsl 1O  QopMyiaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKK€ BBIPAKECHMIA,
collepKallluX CTeneHu W Jiorapudmsl. brarogaps u3ydeHHIo alredpanyeckoro
MaTrepuajia  IPOUCXOAWUT  JAJbHEWINEE  pPa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIIIEHUS O0y4YaroImMXcs, (GOPMUPYIOTCS HABBIKU JI€TyKTHUBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MpeACTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Ajredpa
npemiaraeT d(PQeKTUBHBIE WHCTPYMEHTHI IS PEHICHUS TPAKTUYCCKUX W
€CTEeCTBEHHO-HAYYHbIX 3aJ]a4, HarIsJHO JEMOHCTPUPYET CBOM BO3MOMKHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToANYecKass JUHUA «DyHKIMM U TpaduKU» TECHO
NeperyieTaeTcsa ¢ APYTUMH JIMHUSMHU y4eOHOro Kypca, MOCKOJNBbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATEIbHOCTh U3yYeHUs MaTepraina. 3ydenue cTeneHHou,
MOKAa3aTeNbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBOMNCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKIMHI JJIs peuieHus 3adad U3 APYTHX YYEOHBIX
IIPEAMETOB U PEAJBbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaKk M C pEIICHHWEeM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOM Ooiblioe BHUMaHUE
yaensercs GOpMUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIEAOBaTh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3TOH cOAep>KAaTEeNbHON JIMHUN HAUEJIEeH Ha Pa3BUTHE YMEHUI
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHor dopme: aHATUTHYECKOU, Tpaduueckoi M cioBecHo. Ero m3yuenue
CIOCOOCTBYET Ppa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUN, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxarenpHasg nuHUA «Hadama mMaTreMarMdeckoro aHaau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTH4YeCKHX, TaK M MPUKIAJHBIX 33]a4,
JOCTYIHBIX O0yYaroumMmcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXKHBIX (YHKIMH, OMPEAeNiaTh WX HauOOJbIINEe W HAUMEHBIITHE
3HAYEHHUS, BBIYUCIATH IUIOMAAU (GUryp U OOBEMBI TEl, HaXOAUTh CKOPOCTH H
yCKOpeHusi TmpolneccoB. JlaHHasi conepxkaTeiabHas JMHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOCHHUS MaTEMaTHUYECKUX MOJIENICH pEabHBbIX CUTYalluH,
NO3BOJISIET HAXOJIWTh HAWJIy4Yllle€ PENIEHUE B TMPUKIANHBIX, B TOM YHUCIE
COLIMATIbHO-D)KOHOMUYECKUX, 3a/1a4aX. 3HAKOMCTBO ¢ OCHOBAMH MATEMAaTUYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (POPMaIHLHO-IOTUYECKOTO W
KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN PpaCIIO3HABATh MPOSBIICHUS



3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOywarouiyecst y3HaKT O
BBIIAIONINXCA PE3yJIbTaTax, IMOJTYYEHHBIX B XOJA€ pPa3BUTHS MAaTeMAaTHKU Kak
HayKHu, U 00 UX aBTOpax.

CopepxarenbHO-MeTOANYECKasl TUHUSA «MHOKECTBA U JIOTHKa» BKIIIOYAET B
ceOs 9JIEMEHTbl TEOpUHM MHOXKECTB M MaTeMaThdyeckoil joruku. Teoperuko-
MHO>KECTBEHHbBIE MPECTaBICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEMATHKU
U TpeaiaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIMA BCE pPa3eibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEeMaTUYECKUE
JUCIUIUIMHBL M MX HPWIOKEHUS B eauHoe uenoe. lloatomy BaxHO nOaTh
BO3MOXHOCTh OO0YyYaloleMycss MOHUMaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEMaTUKH W HCIOJIb30BATH €r0 JJIsl BBIPAXKEHUS CBOMX MBICIEH.
Jpyrum BaXKHbIM TPU3HAKOM MaTE€MaTUKH KaK HAyKd CleayeT NpHU3HaTh
CBOMCTBEHHYIO €M CTpOTroCTh OOOCHOBaHMH U CJEIOBAaHUE ONPEACIEHHBIM
NpaBWjiaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJIEeMEHTaMu
MaTE€MaTUYECKOM JIOTUKM CHOCOOCTBYET PA3BUTHUIO JIOTHUYECKOTO MBIILIEHUS
00yJaroluxcs, MO3BOJSIET UM CTPOUTH CBOH PACCYKJIEHUS HAa OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKK KPUTHUECKOTO MBIITUICHHS.

B yuebHOM Kypce «Anrebpa M Hayaga MaTeMaTUYECKOTO aHaJIN3a
IPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJEIIUPOBAHMS, KOTOpPbHIE IMPU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peanbHbIX
CUTYyallMi, HCCIEAOBAHMUS 3THX MOJENEH C TOMOLIBIO armapata ajireOpbl MU
MaTE€MaTUYECKOI0 aHajiu3a, WHTEPIpPETALMH MOJYyYEHHBIX pe3yipTaToB. Takue
3a/1aHus BILUIETEHBI B KAXK/IBIM U3 pa3J€JI0B IPOrpaMMbl, IOCKOJIbKY BECh MaTEpHUal
y4eOHOTO Kypca IIMPOKO MCHOJIb3YeTCs IJisi PEelIeHHs] NMpUKIaaHbIX 3anad. [Ipu
pPElIEHUH  pEAIbHbIX  NPAKTUYECKUX  3aJad  oOydarouiMecss  pa3BUBAIOT
HAOJI0IaTeIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETU3UPOBATH  MPOOIiieMy.
HestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS] MNPUKIAIHBIX 3a]ad
OpraHu3yeTcs B MPOLIECCE U3YUEHHUs BCEX TeM yueOHOro Kypca « AnreOpa u Hadasna
MaTEMaTUYECKOIO aHaJIU3a».

Ha wu3ydenune yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOro
aHanmu3a» oTBoauTcs 272 4daca: B 10 knacce — 136 yacoB (4 yaca B Heeno), B 11
kiacce — 136 gacoB (4 yaca B HEZICIIO).



COIAEPXAHUE OBYYEHUA
10 KITACC

Yuciia ¥ BBIYUCTICHUS
PanmonanpHble unciaa. OOBIKHOBEHHBIE M JECSITHUUHBIE APOOU, MPOLIEHTHI,
OeckoHeuHble nepuoandeckue npodu. Ilpumenenune npobGelt U MPOLEHTOB s
penIeHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEATBHOW KU3HU.

[enictBurenpHple  uucna. PanuonanpHble W MppALMOHAIBHBIE  YHUCIA.
Apudmernueckue  omepauud ¢ JCHCTBUTENBHBIMM  4YuciIaMH.  Momayib
JEHCTBUTEIBHOIO YKCiia U ero cBoiicTBa. [IpuOnuxEHHbIE BBIUMCICHUS, TpaBuiIa
OKPYTJICHHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYNCICHNMN.

Crenenp ¢ nensIM nokaszareneM. buHoM Herotona. lcnosb3oBaHue
HOAXOAIIENH (POPMBI 3aMCH IEHCTBUTENIBHBIX YUCEI JUISl PELICHUS] IPAKTUUECKUX
3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHOW CTENIEHH U €r0 CBOMCTBA.

CreneHp C palMOHaJIBHBIM [IOKa3aTelleM MW €€ CBOWCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM ITI0KA3ATEIIEM.

Jlorapudpm ymcna. CpoiictBa norapupma. [leciTuuHbIE M HaTypalbHbIE
JorapuMBl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOTO apryMeHTa. APKCUHYC,
apPKKOCHHYC M ApKTAHT€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUS W ypaBHEHHs-CIIEACTBUA. HepaBeHCTBO,
pEelIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHHSI LIETbIX U APOOHO-PALIMOHATIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IIEpEeMEHHOW. JlelmeHue MHOrowieHa Ha
MHOIOWIeH C ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEIbIMHU
koadunuenramu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUM, COIEPKAIINX CTENIEHU U KOPHHU.

WppanmonansHbie YpPaBHEHMUS. OcHOBHBIE METOBI pemeHns
VppalOHAIbHBIX YPaBHEHUM.

Iloka3aTenbHble ypaBHEHMs. OCHOBHBIE METOJBI PELICHUS ITOKA3aTEJIbHBIX

YpPaBHECHUM.

[IpeoOpazoBaHue BBIpaXEHHH, COEPIKAIUX JIOTaApUPMBI.

Jlorapupmuueckue ypaBHEHHUS. OcHoBHbIE METO/IbI peleHus
Jgorapu(pMUUECKUX YPaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHE (bopMyJIbI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrteM nMHENHBIX ypaBHEHHMU. MarTpuna CHCTEMbBI JIMHEWHBIX
ypaBHeHH. Ornpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUYMCIICHHUE €r0 3HAYCHUS, IPUMEHECHHUE ONPEACIIUTENS ISl PEIICHUS
CUCTEMBbI JIMHEWHBIX YypaBHEHMM. PeleHne npuKIagHbIX 3a1ad € ITOMOLIBIO
CUCTEMBl JIMHEMHBIX ypaBHEHUU. lccimenoBaHue mOCTPOEHHOW MOAEIU C
OMOIIBIO MATPHUIL U ONIPEAECTUTENEH.

ITocTtpoenne MaTeMaTUYEeCKUMX MOJEIIEN PEeallbHOM CHUTYalMd C IMOMOIIBIO
YpPaBHEHHUM W HepaBeHCTB. [IpruMeHEeHHE ypaBHEHHI M HEPABEHCTB K PELICHHIO
MaTeMaTUYeCKUX 3a7ad M 3ajJad W3 pa3juuHbIX 00JlacTell HAYKHM W peaabHOU
KU3HH.

DYyHKUNH U TPaPUKH

OyHkus, crnocodbl 3amaHus (QyHkuu. B3aumMHO o0OpaTHble (QYHKIHH.
Komno3zuumss @yukuuil. I'papuk  dyHkumu. OneMeHTapHble peoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6unacth ompeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu dyHkumm.
[IpomesxyTku 3HakonmocTosTHCTBA. UETHBIE U HEeU€THBIE PyHKIMU. [lepuonnueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKUMU. MaKCUMyMbl U MUHUMYMBI
¢bynkuun. Hanbosnbiee n HauMeHbIee 3Ha4eHusT QYHKIIMHA HAa IPOMEXKYTKE.

JluneitHasi, KBaapaTU4Has W JAPOOHO-IHHEHHas (YHKIMHU. DIIEMEHTApHOE
UCCJIeIOBAaHUE U TOCTPOEHUE UX IPAPHUKOB.

CrenenHast pyHKIMS ¢ HATypajlbHBIM U LIEJIbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W TpaduK KOPHA N-0M CTeneHW Kak (PyHKIMU 0OpaTHOM
CTEIEHU C HATYpaJbHbBIM MTOKA3aTEIIEM.

[TokazaTtenbHast u norapudmuydeckas (GyHKIUHU, WX CBONCTBA W TpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKLUMMA 17151 PEILICHUs YPaBHEHUI.

Tpuronomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(yHKUHI YUCIOBOrO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEANBHBIX Ipoleccax W SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCKOro aHAIU3a

ITocnemoBaTenbHOCTH, CHOCOOBI 3ajJaHUS MOCJIEIOBAaTENbHOCTEN. MeTton
MaTeMaTU4eCKON WHIYKUUU. MoHOTOHHBIE U OTpaHUYECHHBIE
MOCJIEI0OBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTEMAaTHYECKOIO aHalIh3a Kak
aHanu3a OECKOHEYHO MaJlbIX.

Apupmernueckass 1 TeOMETpUUECKask MPOrpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH MeOMETPUUYECKON
nporpeccuu. JINHEMHbIA U SKCITOHEHIHAIBHBIN pocT. Hucno €. PopMyJia CI0KHBIX
MpOIEHTOB. VCHoIb30BaHWE NPOTPECCMH JUIA  PELICHUS pPEeajbHbIX 3a/1ad
IIPUKJIATHOTO XapaKTepa.



HemnpepoiBHble ¢GyHKIIMM ¥ UX CBOMCTBA. Touku pa3pbiBa. ACHMITOTHI
rpa¢ukoB ¢yHkuuii. CBolcTBa (QYHKIMI HENpPEephIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIIOB JUISl PELICHHMS HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1S perieHus 3aaad.

IlepBas 1 BTOpast npou3BoiHble PyHKUIMU. OnpeneneHue, reOMETpUIECKUi U
(bU3HYECKil CMBICT IPOM3BOIHON. Y paBHEHHE KAacaTEIbHOU K rpaduKy (QyHKITHH.

[IpousBoaHbIE DJIEMEHTAPHBIX byHKIHiA. [IpousBoanas CYMMBI,
MPOU3BEACHUS, YACTHOT'O U KOMITO3UIINU (DYHKIIHIA.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, Onepanyyd HaJ MHOXKECTBAMU M MX CBOMCTBa. JlmarpaMmsl
Oiinepa—Benna. IIpuMmeHeHHEe TEOPETHKO-MHOKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX MPOLECCOB W SBICHUM, MPU PELICHUM 3a4a4 W3 JAPYIUX
y4eOHBIX NMPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIENICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KITIACC

Yuciia ¥ BBIYMCICHUSA

HatypaneHbie u nensle yncna. [IpumeHeHne npu3HAKOB AEIUMOCTH LENBIX
gyuces, HauOonpmui obnuid nenutens (manee — HOJl) u HammeHblee oO1nee
kpatHoe (nanee — HOK), octatkoB 1o moaynto, anropurMa EBkiauaa amis pemenus
3a/1ay B LEJbIX YHACTAX.

Kommnekcuble uucna. AnreOpandeckas M TpUTrOHOMeETpuUyeckas (OpMbl
3aliCH KOMIUIEKCHOTO 4YHcla. ApudmMeTndyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPJAUMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHUS U HEpPaBeHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHMI W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTbop  KOpHEl  TPUrOHOMETPUYECKMX  YpaBHEHMH C  IMOMOUIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PenieHne TpuroHoOMETpUYECKUX HEPABEHCTB.

OcCHOBHBIE METOJBl PELICHMs] IOKA3aTeNbHBIX W  JIorapu(pMUYECKHX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUS CHCTEM M COBOKYNHOCTEH palUOHAIbHBIX,
UpPpaLMOHATIbHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IIAPAMETPAMH.



[IpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJad W3 Pa3IMYHbIX 00JacTel HayKH U peaibHOU
KW3HHU, UHTEPIPETALUS [TOJTYyYCHHBIX PE3YIbTATOB.

DyHKIUN U TpaPuKH

I'padpux komnoszunuu ¢GyHkuuil. I'eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U IpadUKH.

['padmyeckne MeTOAbl pellleHusT ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/IbI PEIIECHUS 3a/1a4 C TapaMETPaMH.

Ucnons3oBanue rpadukoB QYyHKIMN IS UCCIAEAOBAHUS TMPOILIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT NPH PEHICHUM 33Ja4 U3 JAPYrUX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauvana mareMaTH4ecKOro aHaJm3a

[IpumeneHnre MPOU3BOAHON K MCCIIEIOBAHUIO ()YHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl.  HaxoxaeHue  HamOonbIIero M HAMMEHbBLIEro  3HaueHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM MJI1 HAXOXKICHUS HAWIY4dlIEero pEUIeHUs B
MPUKIIAIHBIX 3a/adax, ISl OMNPENENICHHs CKOPOCTM U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIEpBOOOpa3HbIX. llepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoxIeHUs TepBOOOPA3HbIX.

WNurerpait. I'eomerpuueckuit CMBICII MHTErpaia. Brruucnenue
onpenenéHHoro uHTerpana no ¢gopmyne Hetorona-JleliOuuiia.

[IpumeneHue uHTErpaja IS HAXOXKICHHUS IUIOMAACH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUUECKUX TElL.

[Ipumepsl pemenuit auddepeHnuanbHbIX ypaBHEHUH. MaTtemaTuueckoe
MOJICJIMPOBAHUE PEAIbHBIX MPOLECCOB € MOMOLIbIO U PepeHIHaTbHbBIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUH 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCUHCKOro  OOIIECTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
OpoLeAyp TIpaxJAaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aUMOJCHCTBOBaTh C COLMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX
(YHKIIUSIMHA 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM TpakIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOLJIOMY M HAaCTOSAIIEMY POCCUHWCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE HJTHUX JOCTIKEHUW B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHHUS, 3TUYECKOTO MOBEACHMS, CBSI3AHHOIO C MPAaKTUYECKUM
OPUMEHEHHEM JIOCTI)KCHUN HAyKh U JACSATEIbHOCTBIO YUYEHOIrO, OCO3HAaHHE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OYAYIIEro;

4) 3¢TEeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETHUKY MATEeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PEIICHUN, PACCyKICHUN, BOCTIPUUMYUBOCTD
K MaTEeMAaTHYECKUM acCleKTaM Pa3jMYHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCHIUTAHMS:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTEMaTUYECKHE 3HAHUS B
MHTEPECaxX 3I0POBOro U 0€30MacCHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3I0pOBBIO (30POBOE MHUTAaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3AHITHU U
OTJIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPH 3aHATHAX CIOPTUBHO-03J0POBUTEIBHON JEATEIbHOCTBIO;

6) Tpyn0BOrO BOCIMTAHUS:

TOTOBHOCTh K TpYZy, OCO3HaHUE LIEHHOCTU TPYAOIIO0Us, HHTEpPEC K
paznuuHbiM  chepaM  MPOPECCHOHATBHOM  JESITEIbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccud | pPealru30BbIBATH COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHM4ecCKoMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUMH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAIPABICHHOCTH;

7) IKOJIOrMY€eCKOro0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATBHOU
Cpelibl, OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX POo0IeM, OpueHTaIs
HAa TPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM [JI PpEIICHWs 3ajad B 00JiacTH
OKPYX AU Cpeapl, IJIAHUPOBAHHE IMIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJIEICTBUN JIJI1 OKPY2KAIOIIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIIECTBEHHOM  MPAKTUKH, TTOHUMAHUE
MaTEeMaTUYeCKOW HayKh Kak c¢epbl UYeTOBEYECKOW ACSATEIBHOCTH, JTAroB €&
pa3BUTHA M 3HAYUMOCTH JUIsl Pa3BUTUS LUBUJIM3AIMU, OBJAJECHUE SI3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTYpOHl Kak CpeICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISAITh MPOECKTHYID M MCCIEIOBATENbCKYIO JEATEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBbie Jilornyeckue JaeicTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXAYy TMOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATHUN, YCTAHABIUBAThH CYIICCTBEHHBIN MPU3HAK KIacCU(PUKAIINH,
OCHOBAHUS JIJIs1 000OIIECHHS M CPABHEHUSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOpMyJIHUpOBaTh W  NIPEoOpa3oOBBIBATH  CYXKICHUS:
YTBEPJUTENbHBIC U OTPUIIATEIbHBIC, AMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUYUS
B (¢akTax, JaHHBIX, HAOIIOJCHUSAX W YTBEPKICHMSIX, MpeajiaraTb KPUTEPUHU IS
BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

J€NaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUECHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIIBHO JI0KA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBEIOMpPATh CMOCOO pelmieHns y4eOHOW 3amadd  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHHWS, BBIOMpaTh  Hambojee MOAXOMAIUA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBble ucciiegoBarejbcKue 1eMCTBUA:

MCITIOJIP30BaTh BOIPOCHl KAaK MCCIICIOBATEIHCKAN HHCTPYMEHT TIO3HAHWS,
dbopMynUpOBaTh  BOINPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh THIIOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO0, MHCHHCE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIICIOBAHHE
110 YCTAaHOBJIEHHWIO OCOOEHHOCTEN MaTeMaTu4ecKoro oObeKTa, sIBJICHUs, Mpoiiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSITENTbHO (OpPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBEAEHHOTO  HAONIONECHMS, WCCIICIOBAaHUS, OICHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB M 000OIICHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIecca, a TaKXKE BBIJIBUTaTh
MIPEOJI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undgopmanmeii:

BBISIBJISITh I€PUIIUTHI MH(MOPMAIUK, TAHHBIX, HEOOXOJAUMBIX ISl OTBETA Ha
BOTIPOC U JIUIS PEIICHHMS 3a/1a4H;

BbIOMpATh MHOOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHATU3UPOBATh,
CHUCTEMATU3HPOBATh W HMHTEPIPETUPOBATh WHOOPMAIMIO Pa3INYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUPOBaTh HH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IMuHbIX (opmax,
WLUTIOCTPUPOBATh TpaduuecKy;

OIICHUBATh HaI&KHOCTD uHpOopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIe 1eiiCTBUA

Oowmenue:

BOCIPUHUMATh U (HOPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HeJssMU OOIIEHMsI, SICHO, TOYHO, IPaMOTHO BBIPAKaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHUS M0 XOAYy PEUICHUs 3aJayu,
KOMMEHTHPOBATH ITOJyYEHHBIN pE3yJIbTaT;

B Xoje 00CyXJIeHusl 3aJaBaThb BONPOCHI MO CYIIECTBY 00CYXIaeMOil TEeMBI,
npoOsieMbl, penlaeMol 3aJayd, BbICKA3bIBaTh WJIEH, HAIEJICHHbIE Ha IOMCK
pElIEHNs, COIMOCTABIIATh CBOM CYXICHUSA C CYXICHUAMHU APYIMX YYaCTHHKOB
auanora, oOHapy’KMBaTh Pa3IMuME U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(bopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IPEICTABIATh PE3YyJbTaThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, UCCIIEIOBAaHNU,
MPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3ajiay
MPE3EHTALNUN U OCOOEHHOCTEHN ayIUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe JeiCTBUS



Camoopranmsanms:

COCTaBJIATH IJIaH, aJITOPUTM PEUICHHs 3a/1a4H, BEIOUPATh CIIOCOO pEeIIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YIMOLMOHAJIBHBIN HHTEJVIEKT:

BJaJeTh  HABbIKAaMM  TO3HABAaTEJIbHOM  peQuieKCMW Kak  OCO3HaHHUS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMu CaMOIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTara pelieHHs
MaTeMaTHYECKOH 3aJ1auM;

NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIIEHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTUXKEHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

NOHUMATh U HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUAYAJIBHOU
paboThl MpU pelIeHHH Y4YeOHbIX 3ajad, MPUHUMATh 1eldb COBMECTHOU
NESATENbHOCTH, IJIAHUPOBATH OPraHU3alMI0 COBMECTHOM palOOThI, pacHpenessiTh
BUJIBI pabOT, JOTOBApUBATHCH, OOCYXKIaTh TMPOIECC M PE3yJIbTar pPabOTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIIOJIEH;

y4acTBOBaTh B I'pyNIoOBBIX (opmax paOoThl (00CYykJeHHsA, OOMEH MHEHU,
«MO3TOBBIE IITYpPMbl» M HWHBIE), BBINOJHATh CBOIO 4YacTh paldOThl U
KOOPJIMHUPOBATh CBOU JECHCTBUS C JPYTMMHU YJI€HAMU KOMaH/bl, OLEHUBATH
KAaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJIEUCTBHUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obyuenuss B 10 kiacce oOy4arouuics MOTYYUT CIIETYIOIIUE
NpeIMETHbIE PE3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4yeOHOTro
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciia ¥ BIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: DPAIMOHAIBLHOE YMCIO, OeCKOHEUYHas
nepuoguyeckas ApoOb, MPOIEHThl, HUPPALMOHAIBHOE YHCIO, MHOXECTBa
palMOHATBHBIX U JEUCTBUTEIBHBIX YUCEN, MOLYJIb AEHCTBUTEIBHOTO YHCIIA;

MPUMEHATh JNpoOM ¥ TPOLEHTH JUIsl PEIICHWs] TPUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

NPUMEHSATH NPUOIMKEHHBIE BHIYUCIICHUS, TIPABUIIA OKPYTJICHUS, TPUKUIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;



cBOOO/JIHO ONEpUPOBAaTh MOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCMOJIb30BaTh NOJIXOJAILYI0 (OpMY 3aIIUCH ACUCTBUTEIBHBIX YUCEN AJIs PEIICHUS
MPaKTUYECKUX 33]1a4 U MPEJCTABICHUS JAHHbBIX;

cBOOOHO OIEpPHPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CcBOOO/IHO OIEPUPOBATh MOHATUEM: CTENEHb C PAllMOHAIBHBIM [TOKA3aTENEM;

CBOOOJHO ONEPHUPOBATH TMOHATHSAMHU: JIOrapu(d™ Yucia, AECATUYHBIE H
HaTypaJbHbIE JIOrapu(pMblI;

CBOOOJHO OMNEPHUPOBATH MOHATHSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTaHI€HC
YHUCIIOBOI'O apIyMEHTA;

OIEpUPOBaTh MOHATHAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIIOBOIO
apryMeHTa.

YpaBHeHMs1 U HEPaBEeHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIICJICTBHUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
pAaUMOHAIIBHBIX ypaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPaBEHCTB;

CcBOOOJIHO OMNEpPHUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHON INepeMEeHHOH,
MHOTOWIEH C LEJIbIMU KO3(PPUIMEHTaMHU, KOPHU MHOIOWIEHA, MPUMEHSITh
JIeJIeHHEe MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy besy u Teopemy Buera
JUISL peLIeHus 3a/1aY;

cBOOOJIHO ONEpUPOBATh TMOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPEIEIUTENb MaTpulpl 2 X 2 KW €ro reoOMETPUYECKUH CMBICIH,
WCIIOJIB30BaTh CBOKCTBA ONPENENUTENs 2 X 2 JUId BBIYKCICHUS €Tr0 3HAYECHMS,
NPUMEHATh ONPENEIUTENI JUIsl PELIEHUs CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJbHBIE CUTYallUH C IIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIEI0BATh IIOCTPOEHHBIE MOJEIHM C IIOMOLIBIO MAaTpULl U OIpENeIuTENei,
MHTEPHPETUPOBATH MOJYUECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHM [UIsl [peoOpa3oBaHUs
BBIPAKCHHUI;

BBINOJIHSTH IPEOOPA30BaHMsI UNCIIOBBIX BBIPAKEHUH, COAEpKAILUX CTEIIEHU C
palMOHAJIbHBIM MTOKA3aTeNeM;

UCITI0JIb30BaTh CBOICTBa Jaorapu(pMoB IS npeoOpa3zoBaHus
Jorapu(p)MUUECKUX BBIPAKEHUH;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: HppallMOHANbHbIE, MOKa3aTelbHbIE U
norapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEUIEHUS C TOMOILBIO PAaBHOCHUIIbHBIX
NEePEXO0B WIIM OCYILLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATb OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIbI AJisi MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKECHUI;

cBOOO/JIHO ONEpUpOBaTh MMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
NPUMEHATh  HEOOXOoAWMBbIE  (OPMYJBI JUIS  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YPaBHEHUIA;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATh
BBIPQXKEHMSI, YpPaBHEHMs, HEPaBEHCTBAa [0 YCIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJICTIH C UCITOJIb30BaHMEM ammapara anreOph.

DyHKUMU U rpaduKu:

cBOOO/IHO ONEPUPOBATH MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/1aHus (PyHKIUH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMIO3HWIMS (QYyHKIUH, rpaduk QyHKIHUH,
BBITIOJTHSTH JIEMEHTapHBIC TPeoOpazoBaHus rpadukoB QyHKINH;

CcBOOOHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHHUS U MHOKECTBO
3HaYeHUHN QPyHKINU, HYJTU QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

cBOOO/IHO ONEpUPOBaTh MOHATHSMM: UETHbIE M HEUYETHBIE (PyHKUUH,
nepuoanyYecKkue QyHKIUHN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI
MUHUMYMBI (YHKIMK, HauOoJblllee W HaWMEHbIIee 3HaYeHHe (QYHKIMH Ha
MIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypalbHbIM U
IeJIbIM TIOKa3aTesneM, rpaduk cTeneHHOW (DYHKIMM ¢ HATypadbHBIM H IICNIBIM
rokasaresieM, rpauk KOpHsS N-OM CTENEHU Kak (yHKUHUU OOpATHOW CTENEHU C
HaATYpaJIbHBIM ITOKa3aTeleM;

ONEpUPOBaTh NOHATHUAMMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUH, BBITIONHSATH JIEMEHTAPHOE MCCIIC0BAHUE U MIOCTPOCHHUE UX TPAPUKOB;

cBOOOIHO OMEpHUPOBATh MOHATHSIMH: IMOKa3zaTeldbHas U JorapupmMuieckas
(GyHKIUHA, WX CBOWCTBA W TpadUKH, HMCIOIH30BaTh MX TPAPUKUA JJIS PEIICHUS
YPaBHECHUN;

CBOOOJIHO OMNEpUPOBATH MOHATUSMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb,
oIpesiesIeHue TPUTOHOMETPUUECKUX (QYHKIUI YNCIOBOTO apryMEHTa;

UCTIONB30BaTh rpaduku  GyHKIUN JUIS  HWCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH TpU pEHIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U PealbHOM
’KU3HU, BBIpaXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEK/y BETUUUHAMU;

Hauaja MmaTeMaTH4eCKOro aHajau3a:

cBOOOIHO ONEpUPOBATh MOHATUAMU: apupMeThyeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarolIasi FT€OMETPUUECKas IPOrpeccusi, JIMHEHHBIA U
AKCMOHECHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
0 KOHCTaHTE;

MCTIONIb30BaTh TPOTPECCUM ISl PEIICHUS pPeaabHBIX 3a7ad MPHUKIAIHOTO
XapakTepa;



CBOOOJTHO OIEpUPOBATH MOHATUSIMHM: TTOCICAOBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEOBATEILHOCTEM, MOHOTOHHBIE M OTpPAaHMYECHHBIE TOCJIEA0BATEIHHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJCHUS MAaT€MaTUYE€CKOr0 aHAJIM3a Kak aHaln3a
OECKOHEYHO MaJIbIX;

CBOOO/JIHO OINEpPUPOBATH TMOHSATUSMH: HEMNPEphIBHbIE (YHKIUU, TOYKU
paspsiBa rpaduka GyHKIUHA, aCUMIITOTHI Tpaduka QyHKINY;

CBOOOJIHO OIEpHUPOBATh MOHATHEM: (YHKIHS, HEMpEepbhIBHAsS HAa OTpE3Ke,
PUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIWIN JIJIs1 pEIICHUS 3a/1a4;

CBOOO/JIHO OIEpUPOBATHh MOHATUSIMHU: TIepBasi M BTOpas MPOU3BOJIHbBIC
GbyHKIIMH, KacaTenbHas K rpaduky QyHKITNY;

BBIYKCIIATh MPOU3BOAHBIE CYMMBbI, MPOW3BEACHUS, YaCTHOTO U KOMITO3UIIUU
NBYX (YHKIIMH, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITU;

WCIIOJb30BaTh T€OMETPUUECKUNA U (UBUYECKUN CMBICT TPOU3BOJHON IS
pelIeHus 3aay.

MHoKecTBa U JIOTHKA:

CBOOOJIHO  ONEpUPOBATH  MOHSATHUSIMHU: MHOXKECTBO, OMEpalluiu  Haj
MHO>KECTBaMU;

UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIH ammapat JJisl OMMCAaHUs pPealIbHBIX
IIPOIIECCOB U SIBJICHUM, PU PEIICHUH 3aJ]1a4 U3 JPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO OIEpPUPOBATh TMOHSTUSIMU: OIpEJeJICHUe, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MaTEMAaTHYECKOI0 0OBEKTA, JI0KA3aTeIIbCTBO, PABHOCHIILHBIC
YpaBHEHHUS U HEPABEHCTRBA.

K konmy obyuenuss B 11 kJjacce oOydyarIIUiCS TOJYYUT CICAYIOIIHUE
MpEeAMETHbIE PE3YJbTaThl MO OTJEIBHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajia MaTEeMaTUYECKOTO aHaTN3ay:

Yucaa v BLIYUCTICHUSA:

CBOOOJIHO OMNEPUPOBATh TMOHATHUAMH: HATypaJlbHOE U IIEJ0€ 4YHUCJIO,
MHOJKECTBA HATYPAJIBbHBIX U LEJIBbIX YHUCEJ, UCIOJIB30BaTh MPU3HAKHU JIEIIMMOCTHU
uenbix yucen, HOJl u HOK HaTypanbHbIX 4ncen AJis peuieHus 3a/1ad, IPUMEHATh
anroput™m EBkina;

CBOOOJIHO OIEPHUPOBATh IIOHATHEM OCTaTKa 10 MOJIYJIO, 3allUChIBaTh
HaTypajbHbIC YUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH MMOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMIUIEKCHBIE YHKClia B alreOpanveckod u
TPUTOHOMETPHUUYECKON (popMe, BBHIOIHATH apu(PpMETHUUSCKUE ONEepallMi ¢ HUMHU H
n300pakaTh Ha KOOPAUHATHOM TIJIOCKOCTH.

YpaBHeHUS U HEpPaBeHCTBA:



CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIE, MOKa3aTeNIbHbIE H
Jorapu@MuUUecKue HEPaBEHCTBA, HAXOJIUTh UX PEIICHUS C  IOMOIIBIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYILIECTBJISITh  OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPHUUECKOTO
YPaBHECHMUS;

CBOOOJIHO OMEPHUPOBATH IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRO,
MPUMEHITh  HEOOXOIUMbIe  (QOPMYJIBI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJ/IHO ONEPUPOBAThH MOHATUSIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3ATEIbHBIX U
JorapupMUYECKUX YPaBHECHUN U HEPABEHCTB;

pemarb palMOHAIIbHBIE, VMppalMOHaIbHEIE, MOKA3aTeIIbHbIC,
norapuMUYECKHe W TPUTOHOMETPUUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOAYJIA U apaMeTpsbl;

MPUMEHSTH rpaduuecKrue METObI JUIsl PEIICHUs] YPAaBHEHUN M HEPaBEHCTB, a
TAKXE 3a]1a4 C MapamMeTpamu;

MOJICIUPOBATh peajbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABIISTH
BBIDQ)KCHUS, YPABHEHHs, HEPABEHCTBA MU MX CHUCTEMBI IO YCJIOBUIO 3aJa4yM,
UCCJIEJIOBaTh IOCTPOCHHBIE MOJCIM C KCIOJIb30BAaHUEM arrmapara ajareophl,
WHTEPIPETUPOBATH NOJTYUYEHHBIN PE3YJIbTAT.

DyHKUUH U TPaPUKH:

CTpOUTh TpaduKU KOMIIO3UIIMKA (PYHKIMH C TOMOIIBI0 3JIEMEHTAPHOTO
UCCJIEJIOBAHUS W CBOMCTB KOMIO3UIIMH JIBYX (DYHKIIHIA;

CTPOUTh TE€OMETPUYECKHE OoOpa3bl YpaBHEHHM M  HEPABEHCTB  Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJIHO  OINEpPUPOBaTh TMOHATUAMH: TpaQUKU  TPUTOHOMETPUUECKUX
dynxumii;

MPUMEHATh (YHKIMM I8 MOJCIMPOBAHUS W UCCICIOBAHUS PeaTbHBIX
IIPOLIECCOB.

Havasa MaTeMaTH4eCKOr0 aHAJIU3A:

UCITI0JIb30BaTh MPOU3BOAHYIO JIJIsl UCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y 3KCTPEMYMBI;

HaXOJIUTh HAMOOJbIICe U HAUMEHBITICE 3HAUCHUS (DYHKIIMU HETIPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BAaTh MPOU3BOJAHYIO I HAXOXICHHUS HAWIYyYIIEro pELICHUs B
MPUKIAJHBIX, B TOM 4YHCIE€ COUUAIbHO-DKOHOMUYECKUX, 3ajayax, i
OTIpEJICIICHNs] CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOro (Gopmylion wuim

rpadukom;



cBOOOJIHO OMNEpUPOBATh MOHATUSMHU: MEPBOOOpa3Hasi, OIpeneIEHHbIN
MHTETpaJl, HAaXOIUTh IEPBOOOpPA3HBIC DIEMEHTAPHBIX (QYHKIIMA W BBIYUCIATH
uHTerpan no popmyne Hetotona-Jleitonuiia;

HAXOAMTh IJIOMIAAN MIOCKUX (UTYP U 00BEMBI TENl ¢ TOMOIIBIO MHTETpaa;

UMETh TPEACTaBICHUE O MaTeMAaTHUYECKOM MOJEIMPOBAHUU Ha MpUMeEpe
cocTaByieHUs MU PepeHIINATbHBIX YPaBHEHUI;

peliaTh MNpUKJIaJHbIe 3a7aud, B TOM YHUCIIE COLHUAIbHO-3KOHOMHYECKOIO U
(GU3NYECKOTO XapaKTepa, CPeCTBAMHU MaTEeMaTHIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJIH4eCTBO YACOB CIHCOK HTOTOBBIX Cnoco0 oneHkn

DJIeKTPOHHbIE IVIAHUPYEMBIX Pe3yJIbTATOB C HUTOTOBBIX
qye0HO-

y YKa3aHHeM 3TanoB ux IUIAHHAPYEMBIX

METOAUYECCKHUEC q)opan()BaHnﬂ

MaTepHaIbl

Ne HaunmenoBanue pasjaeinos Kontpo IIpakTn
1/ | | TeM NpPOorpamMmbl Bcero | JbHbIE YecKue

padoTbI padoThbI pe3yJibTaToB

CBOOOTHO OTIepPUPOBATH
MOHATHSMHU: PAMOHAIFHOE YHCIIO,
OccKOHEUHas TepruoIudecKas aIpoob,
MPOLICHTHI, UPPAIIMOHAIBLHOE YHUCIIO,
MHOKECTBA paIoHaIbHbIX u
JNCHCTBUTENBHBIX  YKCEJ, MOMYJb
JICHCTBUTCIBHOTO YHCIIA;

cBOOOTHO OTIEpPUPOBATH
MOHATHUSMH: TOXICCTBO, ypaBHCHHE,
MEHOXECTBO HEPaBEHCTBO, PaBHOCHJIbHBIC
YPaBHEHUS U ypPaBHCHHS-CIICICTBUS,
bubmmoreka IIOK | paBHOCHIIbHBIE HEPABEHCTBA,

IlGﬁCTBHTCJH:HbIX YHUCCII.

MHOro4ieHbl.
24 1 https://m.edsoo.ru MIPUMEHSITh pasnJHbIe KontponbHas
PannonanwHble ypaBHEHUSA pabora
/7f41a7d0 METOJIBI PEIICHUS PAIMOHATBHBIX U
1 HepaBeHcTBa. CHCTEMb IpOOHO-pAIOHANBHBIX  ypaBHEHUH,
JINHCUHBIX YPaBHCHUN MPUMEHSATh METOJ WHTEPBAJIOB IS

pelleHrs] HEPaBeHCTB;

cBOOOHO OIIEpUPOBATH
MOHATUSIMU: MHOTOYIEH OT OJHOMN
MEPEeMEHHON, MHOTOWIEH C IIEIBIMU
k03¢ PpuIneHTamu, KOpHHU
MHOTOWJICHA, TPUMEHITH JIeJICHHE
MHOTOWICHA HAa  MHOTOWIEH C
OCTaTKOM, TeopeMy besy u teopemy
Buera s penienus 3anay;




CBOOOZHO OTIEPHPOBATH MOHATUSIMH:
CUCTEMA JINHEWHBIX YPaBHEHUH,
MaTpHLa, ONPEAETUTENb MAaTPHULI 2
X 2 ¥ ero TEOMETPUICCKHIA CMBICHT, ,
MOJIEIMPOBATh PEATIbHBIE CUTYAIH
C MIOMOIIBIO CHCTEMBI TMHEHHBIX
YpaBHEHUH, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIENN C TIOMOIIHIO
MAaTpHIl U OIpeAeIuTEINeH,
HMHTEPIPETUPOBATH TOTy4EHHbIH
pe3yabTaT

OYHKIMH U TpadUKH.

cBOOOIHO OIIEpUPOBATDH
NOHSATUEM:  CTENEeHb C  LEJBIM
HoKa3aTeseMm, UCIIONTB30BATh
TTOIXOISIITY O dhopmy 3aIrmcu
IeHCTBUTEIBHBIX qHCen TSt
peUICHUA TPAKTHYCCKUX 3aJad Hu
MIPEICTABIICHUS JTAaHHBIX; CBOOOHO

bu6mmoreka [IOK | onepupoats MOHATHSAMH:
Crenennas QyHKIus 12 https://m.edsoo.ru | cTenenHas GpyHKIMA ¢ HATYpaTbHBIM Koé{ ThoJIbHad
IEJIBIM [TOKA3aTeIeM [7f41a7d0 W menBIM  mokasatermem, rpaduk | oo
CTETICHHOU byHKIHH c
HATypaIbHbIM u LEITBIM
nokasaresieMm, rpaguk KOpHsS n-oi
CTeTIeHn KakK (YHKIWH OOpaTHOH
CTETICHH c HATypaTbHBIM
HoKa3aresnem;
BBITIOJHATH  TIpeoOpa3oBaHus
ApI/I(I)MeTI/ILIeCKI/Iﬁ KOpeHB YHUCJIOBBIX BBIpa)KeHHﬁ,
Nn-oil CTENEHH. bubmnorexa LIOK | conepiarntiix cTenenn ¢ KonTtponbHas
15 https://m.edsoo.ru | parMoHaIBHBIM MTOKA3aTENIEM;
UppanmonanbHbie /7f41a7d0 cBOOOIHO OTepHpPOBATH pabora
YPaBHCHHA HOHATHSIMH: UpPAIOHATIEHOE

YPaBHCHUC, HAXOAUTH UX PCIICHUSA C




MIOMOILBIO PaBHOCHIIBHBIX
MIEPEXO00B 1051 OCYILECTBIISIS
IIPOBEPKY KOPHEI;

[TokazarenpHast PyHKIIHSL.
[Toka3zarenpHBIE YpaBHEHUS

10

bu6mmoreka [JOK
https://m.edsoo.ru
[7141a7d0

cBOOOIHO OIIEpUPOBATH
MOHATUEM: TOKa3aTelbHash QyHKIMS,
ee CBOMCTBa u rpaduk,
UCIIOJNIb30BaTh  e¢  rpapuk Ui
pelIeHus ypaBHEeHUI;
CBOOOJTHO ONEPHPOBATH TTOHATHIMHU:
II0Ka3aTeJIbHbIC YPABHEHHS,
HaXOoOUThb UX PCHICHHA C ITIOMOIIBIO
PaBHOCHIIBHBIX IIEPEX0JI0B

Kontponsnas
pabota

Jlorapudmudeckast
GyHKIHS.
Jlorapudmudeckue
ypaBHEHHUSI

18

bu6nmmoreka [IOK
https://m.edsoo.ru
[7f41a7d0

cBOOOTHO OIIepUpPOBATH
MOHSTHEM: JorapupMuIecKas
(GyHKIMSI, ee CBOWCTBA W Tpaduk,
UCIIONB30BaTh  ee  rpapuk Uit
pelIeHs ypaBHEHHUI; HCIIOIb30BaTh
CBOICTBa sorapuhmMoB JUTS
peoOpa3oBaHusl JIOTapUPMHUECKUX
BBIPAKECHUI;

YMETh pemars
Jorapu(pMUIECKHe YpaBHEHUS

KonTponbHas
pabota

Tpuronomerpuyeckue
BBIP)KEHUS M YPaBHEHUS

22

bu6mmoreka [IOK
https://m.edsoo.ru
/7141a7d0

MMPUMCHATH OCHOBHBIC
TPUTOHOMETPUUECKUE (QOPMYIIBI IS
npeoOpa3oBaHus
TPUTOHOMETPHUECKUX  BBIPOKCHHUIA;

CBOOOTHO OTIEPUPOBATH
IIOHATUECM! TPUTOHOMETPUUICCKOC
YpaBHEHHUE, TIPUMEHATH
HEOOXOTUMBIC (bopmyItbl Ut
pelieHus OCHOBHBIX THUIOB
TPUTOHOMETPHUUECKUX YPABHCHUIA,

Kontponbnas
pabota




ITociemoBaTeIbHOCTH U
porpeccuu

10

bu6mmoreka [JOK
https://m.edsoo.ru
[7f41a7d0

cBOOOIHO OIIEpUPOBATH
MNOHATHSAMHU:  apumMeTHyeckas U

reoMeTpHudecKas IIpOTpecCus,
OECKOHEUHO yObIBarOIIas
reoMeTpuyecKas mporpeccus,
JIUHEWHBIA Y DKCIOHEHIUAILHBIA
pocrt, thopmymna CJI0KHBIX

MPOIIEHTOB, UMETh MPEACTABICHHUE O
KOHCTAHTE;

HCIIOJIL30BaTh MIPOTPECCHH
JUIS  pEIICHUs peambHBIX 33134
MIPHUKJIATHOTO XapaKTepa;

cBODOOIHO OTEPUPOBATH
MOHATHSIMHU:  TIOCIEN0BATEILHOCTD,
CIIOCOOBI 3a/IaHHS
[TOCIIEIOBATENILHOCTEH, MOHOTOHHBIE
n Ol“paHI/IT-ICHHBIe
[TOCJIEIOBATENBHOCTH, [MOHHUMATh
OCHOBBI 3apOXKIACHUS
MaTeMaTH4YeCKOT0  aHajaM3a  Kak
aHaJn3a 0OECKOHEYHO MaJbIX;

KonTponbhas
pabota

HenpepsiBabie DyHKITHH.
IIponsBomHas

20

bubmuoreka [JOK
https://m.edsoo.ru
[7f41a7d0

CBOOOHO OTIepUPOBATH
MOHSTUSMH: HeTIpephIBHbIC
(YHKLIUHM, TOYKM pa3pbiBa Trpadura
(YHKUMHM,  acHUMITOTHl  rpaduka
(byHKIUY;

cBOOOTHO OTIEpUPOBATH
HOHATUEM: (YHKIHMS, HENpepbIBHAS
Ha OTpe3Ke, NPHMEHATh CBOICTBa
HETIPEPHIBHBIX byHKIHI Ut
penIeHus 3a/1a4;

cBOOOTHO OTICPUPOBATH

Kontponbnas
pabota




TIOHATHAMM nepsas n BTOpas

(dyHKIUY,
KacaTeJbHas K rpaduky QyHKINY;

IPOU3BOJHBIE
BBIYUCIIATH MIPOU3BOJIHBIE
CyMMBI, IIPOU3BEACHHUS, YACTHOIO U
KOMITO3UIIMK JIBYX (YHKLHWH, 3HATH
IPOU3BOJHBIE
bynxumii;
HCII0JIB30BaTh T€OMETPUUECKUI U

(hM3UYECKHIT CMBICI POU3BOTHOM
JUISL PELICHUS 3a/1a4.

3JIEMEHTapHBIX

bu6mmoreka [JOK
IToBTOpEeHue, 0000IICHNE,
P o . 5 2 https://m.edsoo.ru K;);)TTI;OHLHM
cUCTeMaTHU3alus 3HAaHUH /7£4127d0 p
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11 KIIACC

KoanuyecTBO 4acos

CnHCcOK HTOTOBBIX

Cnoco0 oneHkn

HaumeHnoBanmue JIeKTPOHHbIE
N‘_) KOHTPO HpaKTH 6 p IVIAHUPYEMBIX PE3yJbTATOB C HUTOIOBBIX
pasieioB U TEM y4eono- Ka3aHHEeM JTANOB X
n/m I — Bcero JbHbIE YecKHe S — y IJIAHHPYEeMbIX
OPMHPOBAHUS
padoThbI padoThbI (hopvup pe3yJbTaToB
MaTepPUaJIbI
WCIOJb30BaTh POU3BOIHYIO
JUIS  WcclenoBaHusl (YHKIMH —Ha
MOHOTOHHOCTb U E)KCTpCMyMI)I;
HAaXOOUTh  HAWOOJbIIEE WU
HavMEHbIllee 3HAUCHHS (QYHKIHU
HEIIPEPBIBHOM Ha OTPE3KE;
Hcenenonaime Brbmnrorexa HOK ’ pncnonmonan I ,OI/I3BOILH 0 | K
. OHTPOIBHAS
(GYHKIUH C TOMOIIBIO 22 1 https://m.edsoo.ru/ P Y P
o JUJIA HaX0XKICHUA HaI/IHy‘-IHICI‘O pa6OTa
MIPOU3BOJIHOM 7f41a7d0
pelicHuss B TPUKIATHBIX, B TOM
YUCIE  COLMAIBHO-3KOHOMHYECKUX,
3aja4ax, /Ui OTMPEACICHUS] CKOPOCTH
M YCKOpEHHUs Mpolecca, 3aJaHHOTO
(dhopmymoit niu rpadukom;
CBOOOIHO OTIEpUPOBATH
TTOHSITHSIMH: repBooOpa3Has,
onpeneaéHHbI HHTErpall, HaXxOIUTh
IeEpBOOOpa3HbIE 3JIEMEHTAaPHBIX
N 6 bubmuorexa IIOK pEOOOP P
€pBOOOpPA3HAA U (GyHKIMI ¥ BBEMHUCIATL MHTErpal 1o | KonTponbHas
HWHTETpa 12 ! hitps.//m.edsco.r/ ¢dopmyne HeroTona-JleiiOnuna; pabota
P 7£41a7d0 y ’
HAaXOJHUTh IUIOIIANNA IUIOCKHX
¢uryp u oOBEMBI TEN C TOMOIIBIO
HHTErpaa;
I'paduxm 14 1 bubmmoreka [IOK OCYIIECTBIIATh OTOOP KOpHEH | KoHTposbHas
TPUTOHOMETPUUECKHUX https://m.edsoo.ru/ | IpH pelIeHHH TPUTOHOMETPUYECKOTO | paboTra




GbyHKUU.
Tpuronomerpuueckue
HEpaBEHCTBA

7f41a7d0

YpaBHEHHUS;

cBOOOTHO OTIePUPOBAThH
HOHSITHEM TPUTOHOMETPHUIECKOE
HEpPaBEHCTBO, MPUMEHSTh
HE0O0XOANMEbIe (hopmybl JUTS
pereHus OCHOBHBIX THTIOB
TPUTOHOMETPHUUECKIX HEPABEHCTB;

HppannonanibsHele,
[I0Ka3aTeIbHbIE U
norapu(pMUIECKHe
HEpPaBEHCTBA

24

but6mmoreka 1IOK
https://m.edsoo.ru/
7f41a7d0

CBOOOITHO OIIEpHPOBATH
IIOHATUSAMMU: uppanruoHaJIbHBIC,
MOKa3aTeNlbHbIe M JIOrapu(pMUICCKUE
HEpaBEHCTBA, HAXOAMUTh MX PELICHHS
c HOMOIIIBIO PaBHOCHITBHBIX
HePEX0/I0B;

Konrtponbhas
pabora

KommiiekcHrplie uncia

10

butbmmoreka 1IOK
https://m.edsoo.ru/
7f41a7d0

CBOOOITHO OIIepUPOBATH
HOHITUSIMU: KOMIUICKCHOE YHCIIO H
MHO>KECTBO ~ KOMIUIEKCHBIX — YHCE,
NPE/ICTABIATh KOMIUICKCHBIC YHCIIa B
anreOpanvecKon u
TPUTOHOMETPUUECKOI bopme,
BBITIOJTHSTh aprdMeTHIeCKIe
omnepanuu ¢ HUMH M M300pakaTh Ha
KOOpPAMHATHOM IIOCKOCTH.

Koutponshas
pabota

HarypanbHble u 1esnbie
qucia

10

bubmuorexa IIOK
https://m.edsoo.ru/
7141a7d0

CBOOOHO OTIEpPHUPOBATH
MOHATUSAMHU: HATypaJlbHOE M IIeNloe
YHICII0, MHOXECTBAa HATypaJbHBIX H
LeJIBIX YHCed, WCIIOJIb30BaTh
MpU3HAKU IEIUMOCTH LEJbIX YHCEl,
HOA n HOK nHarypanbHbBIX 4YHcen
UL pellieHHsl 3a1ad, MPUMEHSThH
anroput™ EBkinpa;

CBOOOZIHO OIIEpHPOBAThH

KonTponpHas
pabota




MMOHATHEM OCTaTka IO MOAYJIO,
3allMChIBaTh HATypaJbHbBIC 4YHUCJIa B
Pa3JINYHbIX MO3UIMOHHBIX CHUCTEMAX
CUHUCJICHUSA,

Cucrembl
palroHaIbHBIX,
HppaIoOHATbHBIX
MOKa3aTeIbHBIX U
norapupMUIECKUX
YpaBHEHUMU

12

bubmmoreka 1IOK
https://m.edsoo.ru/
7f41a7d0

cBOOOIHO OIIEpHPOBATh
TOHATHSMH: cucrtema u
COBOKYITHOCTb ypaBHEHHIA u
HEPaBEHCTB, PaBHOCHJIbHBIE
CUCTEMBl M  CHCTEMBI-CIIC/ICTBUS,
HAaXOIUTh PCLICHUS CHUCTEMBI H
COBOKYITHOCTEH paIMOHAaJbHBIX,
HUppalvoOHAJIBHBIX, IMOKa3aTCJIbHLIX U
morapu(MUYECKNX ypaBHEHHH U
HEPaBEHCTB;

Kontponsnas
pabota

3ajauu ¢ mapameTpaMu

16

but6mmoreka 1IOK
https://m.edsoo.ru/
7f41a7d0

pemaThb palnyoHaIbHbIE,
WppaloHaNbHble, MOKa3aTelbHbIE,
norapupmMuIecKue u
TPUTOHOMETPUYECKUE YPaBHEHHS U
HEpaBEHCTBA, COICpXKAIUE MOIYJIH
U TIapaMeTphl;

MPUMEHATH rpaduuecKue
METOJBI A PEUICHHs YpaBHEHUH U
HEpaBEHCTB, a Takke 3agad C
napaMeTpamu;

MOJIEJIMPOBATh peaIbHbIE CUTYAINH
Ha A3bIKE alareOpbl, COCTaBIATh
BBIP@KEHUS, YPABHEHHUS,
HEPaBEHCTBA M UX CHCTEMBI TIO
YCJIOBHIO 331a4H, UCCIIETOBATh
[IOCTPOEHHBIE MOJIENH C
WCIIOJIb30BaHUEM armapara anreopsl,

HMHTEPIPETUPOBATH ITOITYYEHHBIA
pe3yJibTaTt

Kontponbnas
pabota




[ToBTOpEHME,
bubmoreka 11OK

0000111eHHE,

CI/ICT;;/[aTI/IBa s 16 2 https://m.edsoo.ru/ K;ggfaonmaﬂ

nasat 741a7d0 p
3HaHUI
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TEOMETPHA 10-11 KJI. YIJYBJIEHHBIA YPOBEHb
HOACHUTEJBHAA 3AIINCKA

['eometpust siBasieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oOuiero oopa3zoBaHus, TaK Kak 00eCleuynBaeT BO3MOKHOCTh U3YUEHUS TUCLUIIIINH
€CTECTBEHHO-HAYYHON HANpPaBICHHOCTH W TMPEIMETOB T'YMaHUTApHOTO LIHMKIIA.
[TockonpKy  JIOTMYECKOE  MBILIUIEHHE,  (QopMUpyeMOe  TpU  HU3yYEHUU
O0Oy4aroIIMMUCS TOHSITUIHBIX OCHOB I'€OMETPHUHU, IIPHU JT0KA3aTEeIbCTBE TEOPEM U
MOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKACHUHA MPU PEIICHUH T€OMETPUUECKHIX
3aJa4, yMEHHE BBIABUITAaTb W ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCS MPU PEUICHUM 33]1ad €CTECTBEHHO-HAyYHOrO LMKJIA, B YACTHOCTH
dbuzmyeckux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHoro Kypca «I'eomerpus» Ha yriyOn€HHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJbHBIX CIOCOOHOCTEH OO0y4arommxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABIISIOIIEH MpeIMeTHON obsacTtu «MaTtemaTuka u
nHpopMatrka»  yepe3  oOecleueHHe  BO3MOXKHOCTH  NPHOOpETEeHUs U
UCIIOJIb30BaHUsl Oojiee TiyOOKMX TE€OMETPUYECKUX 3HAHUW U JIEUCTBUA,
cnenuUIHBIX TEOMETPUH, U HEOOXOMUMBIX VISl YCIIENTHOTO MPOPECCHOHAIIBHOTO
o0Opa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSAIOMIMMH M YCUIMBAIOIIKUMHU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

paciiMpeHue MpeacTaBiIeHUs] O FTEOMETPUH KaK YacTH MHUPOBOU KYJIbTYpHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3M F'€OMETPUH C OKPYIKAIOLIUM MUPOM;

(dbopMHpoBaHUE TPEACTABICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak o
BAXHEHIINX MaTEeMaTHYECKHX MOJENAX, IMO3BOJISIIONIMX OMUCHIBATH U M3Yy4yaTh
pa3HbI€ SBJICHUS OKPY>KAIOILEr0 MUPA, 3HAHWE IOHATUHHOTO armapara o pasJeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMupoBaHHEe  yMEHHUS  BIQJA€Thb  OCHOBHBIMH  TMOHATHSAMH O
MPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMHU CBOICTBaMH, 3HAHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTAaHJapTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKax, MOJEISAX U B PealbHOM
MHUpE MHOTOI'DAaHHUKM M Tejla BpAIlCHUs, KOHCTPYHPOBATH TIE€OMETPUUYECKHUE
MOJIENH;

dbopMupoBaHrUE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMATHUECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEeOpHil, (popMHpoBaHNE MOHUMAHUS POJIM AKCHOMATUKU IPH
IPOBEJCHUH PACCYXICHUM;

(dbopMHpoBaHWE yMEHUS BIAJAETh METOJAMHU JOKAa3aTeIbCTB W aJITOPUTMOB
peIlleHus], YMEHHUSI MX NPUMEHSITh, MPOBOJIUTH JOKA3aTEIbHBIE PACCYXICHUS B
XOJI€ peIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MMPAKTUYECKUM COZEp KaHUEM,



dbopMHpoBaHUE TPEJCTaBICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNIbCTB  TIPH
000CHOBaHUY MAaTEMAaTUYECKUX YTBEPXKJICHUN U POJIM aKCUOMATHKHU B MPOBEJCHUU
JEAYKTUBHBIX PACCyKIACHUM;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYalbHBIX U  TBOPYECKHUX
CrocoOHOCTEW 00yJaronMXcs, MO3HABATEILHOM aKTUBHOCTH, UCCIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIILJICHUS, UHTEPEca K U3YUCHHUIO T€OMETPUH;

dbopmupoBaHue (PYHKIIMOHATLHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMEHHUSI Ppacrlo3HaBaTh IMPOSBICHUS TEOMETPUUECKUX TOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTyalMSIX U MPU U3YYEHUU APYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
MOJEJIMPOBAHUSL PEAIbHBIX CUTyalUld, HUCCIEHOBAHUS IOCTPOEHHBIX MOJENEH,
UHTEPIPETAIIMU MTOJTYYSHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKATEIBLHBIMU JUHUAMHU Yy4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xnaccax sBusitoTcsi:  «lIpsiMble W MJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukm», «Tema BpameHus», «BekToppl HW  KOOpPAUHATHL B
OPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPUH Ha YIITyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJEp>KaTEIbHBIM JHHHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMUECKUX YMEHUH  pacmpenensiercs He  TOJIbKO 10
coJiep>KaTelIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Coaep:xanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
IPOrpaMMbl, PACTpPEeIEHHBIM IO ToJaM OO0Yy4YeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOMPOCaM O0yUaroIuecs
oOpaliajiucb  HEOJHOKpPATHO. OTO  MO3BOJIAET OPraHU30BaTh  OBJAJICHHE
F€OMETPUYECKUMU MOHSATHUSIMHU U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJTI0/IEHNEM MPUHIIUIIA PEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY IeOMETPUUYECKUX MPEJACTaBICHUN O0yYaromUXCs, paCupss U yriyosisis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3HU.

[Tepexon kK U3y4EHUIO TEOMETPUH Ha yTiIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3nath  yciuoBus s auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTeIbHBIX MpOrpamMM, OOECIEeUnuTh YIIIyOJIEHHOE
U3y4YeHHE TeOMETPHUH KaK COCTaBJIsitoIIel yueOHoro mpeamera «MaTteMaTukay;

MOATOTOBUTh OOYYAIOIIUXCA K MPOAOIKEHUIO H3YUYEHHUs] MaTeMaTHUKU C
ydu€ToM BbIOOpa Oyayiuei mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXKIY
oOmuM U podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebGHoro kypca «['eomerpusi» Ha yriayOia€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJN).



COIAEPXAHUE OBYYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TNOHATHS  cTepeoMeTpuu. Touka, mpsimasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pPECEKaroluecs,
MapajuleNIbHble W CKpeIIMBaroImuecss npsmble. [IpU3HaKM CKpemuMBarOIUXCs
npsameIX. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: NapalIesIbHbIE
IpsIMbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, NAPAJIEIBHOCTD MIPSIMOKN
u 1iockocTtH. [lapanmnenbHoe W LEHTpalbHOE NPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENBHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
buryp B mapajuienbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAy NMPSMBIMU B IPOCTpPaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapajuleabHbIe
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEMN. IIpocreitmue
MPOCTPAHCTBEHHbIE (PUIYyphl HA IUIOCKOCTU: TETPa’ap, Napajlielenunesn,
MOCTPOEHUE CCUCHUU.

IlepnesAUKYIJISIPHOCTD NPSIMOM U IJIOCKOCTH: MEPIEHAUKYIISPHBIC IIPSIMBIEC B
IIPOCTPAHCTBE, NPSAMBIE MNApAJUICIBHBIE W MEPHEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPHEHANKYISIPHON IUIOCKOCTH. OpTtoronanbHoe IIPOEKTUPOBAHMUE.
[lepneHAMKYJISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKU JO INIOCKOCTH, PACCTOSTHUE
OT  TOpsMOM 10  IUIOCKOCTH,  HOPOEKIUs  (UIyppl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
wiockocter. TeopeMa o TpEX MEepNEeHIUKYIIIpax.

Yrisl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JIMHEWHBIM yTOJI IBYTPAHHOTO yria. TpEéXrpaHHbI U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHOrorpaHHMKHU

Busibl MHOTrOrpaHHHMKOB, pa3BEpPTKAa MHoOrorpaHHuka. Ilpusma: n-yronbHas
npusMa, rpsiMasi 1 HakJIOHHAsl MPU3MbI, OOKOBAasi U TIOJHAs MOBEPXHOCTb MPU3MBI.
[Tapayenenunesn, NpsSMOYTOJNbHBIA — MapajuleJenunes; MW €ro  CBOMCTBA.
Kparuaiimne mnyT Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBenHass Teopema Ilugaropa. Ilupamupa: n-yroiapHas nDHpaMuna,
npaBwibHas W yceu€HHass nupamuabl. CBoiictBa pébep U OOKOBBIX TIpaHei
OPAaBWIBHOW NupamMuisl. 1IpaBuiibHBIE MHOTOIDAHHMKM: IPaBUJIbHAS INPU3MA U



MpaBUIbHAS MHPAMUJA, MPABUJIbHAS TPEYrOJbHAS MHUPAMUIA W IPABUIbHBIN
Terpasdap, kyO. IlpencraBneHue o TpaBUWIBHBIX MHOTOTPAHHHUKAX: OKTadp,
TOJIEKA’AP U UKOCABP.

BrluncneHre SI€MEHTOB MHOTOTPAHHUKOB: péEOpa, AuaroHaliud, YIJIbL
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHONW TOBEPXHOCTH TPSIMON IPHU3MBI,
oAb OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPAMOU MPHU3MBI.
[Inomanas OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTH TMPABWIHLHOW MHPAMUJBI,
TeopeMa O IUIOLIAJAN YCEYEHHOW MUPAMHUIBI.

CummeTpuss B  NPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  TPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPaBWIbHOM MHOTOIPAaHHUKE: CHUMMETPHUS
napajuleienunesa, CUMMETPUS NPaBWIBHBIX IIPU3M, CUMMETPUS IPABUIBHOU
MAPaAMU/IBI.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE M  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOpPAMU: CIIOKECHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOMCTBa CIOKEHHSI BEeKTOpoB. CBONCTBAa YMHOKEHHUSI BEKTOpa Ha YHCIIO.
[TonsTne KOMIUIaHApHBIE BEKTOPBI. lIpU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIAHapHbIM  BekTopaMm. [IpsiMoyrosibHass  cucrema  KOOpJIHMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsi3b MEXIYy KOOpPJIMHATAMHU BEKTOpa U
KOOpAMHATAMU TOYEK. YTroa Mexay BekTopamu. CKalasipHOE NPOU3BEIICHHE
BEKTOPOB.

11 KIIACC

Tena Bpalenus

[lonsiTvs: IMIMHApUYECKAs TOBEPXHOCTh, KOHHMYECKas TOBEPXHOCTD,
chepuueckas TMOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpaleHHs:
HWIMHApP, KOHYC, yCEU€HHBIH KOHyC, cdepa, map. B3anMHoe pacronoxeHue
chepbl U IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cgepe. M3o00paxeHnue ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi chepsl u
nrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
IOpsIMOYTOJIBHOTO Tapajienenunena u ciueactBuss u3 He€. OObEM mpsmMoil u
HAKJIOHHOM MpU3MBbl, IIWIKHIpPA, TUpaMuIbl U KoHyca. OOBEM 11apa U MIApOBOTO
CETMEHTA.

KomOunanmu Tenm BpaimieHuss U MHOTOrpaHHHMKOB. [Ipu3ma, BmucaHHas B
HWIMHApP, ONHCaHHas oOKojo IpwuuHapa. llepeceyenne cdepsl U mapa c
wiockocThio. Kacanue mapa u chepsl miockocteto. IloHATHE MHOTOrpaHHUKA,



OMKUCAaHHOTO OKOJIO cdepbl, cepbl, BOUCAHHON B MHOTOIPAHHUK WM TEJO
BpalLlCHUS.

[Tnomane MoBEepXHOCTH LWIMHJIpPA, KOHYca, Iuiouianb chepsl U e€ vacrei.
[Togobue B mpocrpancTBe. OTHOUIEHHME OOBEMOB, IUIOMIA/IEH TOBEPXHOCTEM
nono0HeIx Quryp. IlpeoOpazoBanue mnogodus, romoreTus. PemeHue 3agady Ha
IJIOCKOCTH € UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOMIOB.

ITocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJI BPAILLEHUS: CEUCHUsI LIMIIMHIpA
(mapamienbHO M NEPHEHAMKYJSIPHO OCH), CEYEeHHs KOHyca (MapajuieibHble
OCHOBAHMIO U TIPOXOJIAILLIME YEPE3 BEPILUHY), CEUEHUS 1Iapa, METOIbl IOCTPOCHHUS
CEYEHUU: METOJ CIIEI0B, METOJ BHYTPEHHEIO NPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTOopbI M KOOPAMHATHI B POCTPAHCTBE

Bekrtoper B mpoctpaHctBe. Omnepaumu Hajx BeKkTopamu. BekTopHoe
YMHOXXEHHE BeKTOpoB. (BolcTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHas
cucTemMa KoopauHar B npoctpaHcTse. Koopaunarsl Bekropa. PasnoxkeHne Bekropa
no 6Oasucy. KoopAMHATHO-BEKTOPHBIM METOJ| MPU PEIIEHUU T€OMETPUYECKUX
3a/1ad.

JIBUKeHUsI B IPOCTPAHCTBE

JBumxenus npoctpancTBa. OTtoOpakeHus. J[BUKEHUS W PAaBEHCTBO (QUTYP.
OOmue cBOWMCTBAa NBWKECHHWA. BuIbl JIBWKEHWN: TNapajuIeNbHBIA TMEepPEeHocC,
LEHTPAJIbHAsT CUMMETPHS, 3€pKajbHasi CHMMETPHs, IOBOPOT BOKPYI IPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDHI

1) rpakaanckoe BociMTaHHE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHAa  POCCHUHCKOrO  OOIlecTBa,  MPEJACTABICHUE O
MaTEeMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
OpoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HUX
GYHKIUSIMY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOEe BOCITUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHKEHUSM POCCUMCKUX MAaTEMATHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMI B JIPYyTrMX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, chopMUPOBAaHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKHUM
OPUMEHEHHEM JOCTIKEHUN HAyKh U JACSATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTn4YecKoe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/a4, PEUICHHUH, pacCyKIACHUM, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMUYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIIUTAHUE:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTUYeCKHe 3HAHUS B
MHTEpECcax 310pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TNHUTaHUE, COATTAHCHUPOBAHHBIN PEXUM 3aHATUNA U
OTIIbIXa, PETyJsipHas (U3UYecKasi aKTHBHOCThH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
[P 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €S TENBHOCTHIO;

6) TpyaoBO€E BociUTAHUE:

TOTOBHOCTh K TpYZy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpPEC K
pasnmuuHbiM  cepam  TPOodECCUOHATIBHOW  JIEITEIIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHE COBEpIlIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mpodeccur u peaqru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC ILIAHBI,
FOTOBHOCTh W CIIOCOOHOCTH K  MaTeMaTHM4eCKOMy  OOpa3oBaHHUI0 U



caM0OOOpa30BaHUI0 HAa NPOTSHKCHUHW BCEH JKM3HHU, TOTOBHOCTh K AaKTHUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKHUX 3a]]a4 MAaTEMATUUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JI0THYeCKO€e BOCTIUTAHUE:

c(OpPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYpPhl, TIOHUMAHWE BIUSHUS
COIMAJIBHO-DPKOHOMHYECKHUX TMPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMATbHOM
Cpebl, 0CO3HaHUE II100aIbHOTO XapaKkTepa dKOJIOTHIECKUX MPOoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWU MJi1 pelieHus 3ajad B 00JacTH
OKpY>Karolel cpenibl, IJIAHUPOBAHUE TIIOCTYNKOB U OLEHKM HMX BO3MOXKHBIX
MOCJICACTBUUN ISl OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAYKH W  OOIIECTBEHHOW  MPaKTUKU, TOHUMaHUE
MaTeMaTUYECKOW HayKh Kak cdepbl 4YeIOBEYECKOW MAEsTEIbHOCTH, JTaloB €&
Pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTUSA IMBWIM3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKON KyJIbTypOl Kak CpeICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSATEIbHOCTD
WHJIMBUAYAJILHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Ba3oBble Jijoruueckue JelicTBUA:

BBISIBJISAITH U XapPaKTEPU30BATh CYIIECTBEHHBIC TMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXAYy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHNSI TIOHSATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(BUKAIINH,
OCHOBAHMS /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJHUpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTENbHbBIC U OTPUIIATEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX W YTBEPKICHUSIX, MpeJiaraTh KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEYUN;

J€NaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEJIbCTBA MATEMAaTUUECKUX YTBEPKICHUN
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IbI;

BBIOMpATh CMOCOO pelieHrs y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pelIeHus, BbIOMpaTh  HamboJee  MOIXONAIUMH C  Y4EToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA:



WCIIOJB30BaTh BOIPOCHI KAaK HCCIEIOBATEIBCKUNA HHCTPYMEHT IIO3HAHUS,
(GopMynpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEYHE,  IpoOsEMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApPryMEHTHUPOBATH
CBOIO MO3ULIAI0, MHEHHE;

IIPOBOJAUTH CAMOCTOSITENIBHO CIUIAHWUPOBAHHBIN HKCIIEPUMEHT, UCCIEA0BAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHu4ecKoro oObeKTa, sBJICHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBJICHUSMHU, [IPOLIECCAMU;

CaMOCTOATENBLHO (POPMYIUPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEIEHHOTO  HAOJIOJIEHUS, MCCIIEIOBAHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE IIPOLIECCA, a TAaKKE BBIABUIATH
IPEATOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nngopmanmeii:

BBISIBJIAITH JePUIUTHl HHPOPMAIMH, JAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOIIPOC U IS PELICHMS 3a]a4H;

BbIOMpATh MHMOPMAIUIO U3 UCTOYHUKOB PA3IMYHbBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBAaTh M HWHTEPIPETUPOBATH WH(DOPMALUIO PA3NMYHBIX BUIOB U
dhopmM IpeacTaBICHNS,

CTPYKTYpUpPOBaTh MH(OpPMALIMIO, MPEICTaBIATh €€ B pazIuuHbIX (popmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATH HaJIEKHOCTh uH(popmManuu 1o CaMOCTOSITEJILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe eiicTBHS

Oo0menmue:

BOCIIPUHHUMATH U (POPMYIIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU U
aoeJIsiMn O6HICHI/I$I, SICHO, TOYHO, T'PaAaMOTHO BbIPpAXaTb CBOKO TOYKY 3pCHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBAaTh ITOJACHCHHA IIO XOI[y peIlleHI/IH 3aJa4u,
KOMMCHTHPOBATDH HOJ'Iy‘-IeHHHﬁ pesyanaT;

B XOJIe OOCYXXJIEHHUs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYkIa€MOW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4M, BBbICKAa3bIBaTh HACHU, HAICJICHHBIC Ha IIOUCK
pGH_IeHI/Iﬂ, COIIOCTABJISITH CBOU CY)KI[GHI/IH C CY)KI[GHI/IHMI/I z[pyrnx yqaCTHI/IKOB
auainora, oOHApYKMBAaTh Pa3IMuMe U CXOJACTBO TMO3HIMH, B KOPPEKTHOU (dopme
(hopMyJIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

HpeJICTaBJ]SITB pGByHBTaTBI pCHIGHI/ISI 3aladiu, BKCHepI/IMeHTa, HCCJICAOBAaHUs],
MIPOEKTa, CaMOCTOSATENIbHO BbIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3ajiay
MpEe3eHTal1 U 0OCOOCHHOCTEN ayIUTOPHHU.

PeryiasiTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranmsanus:



COCTaBJIAITh IJIaH, aITOPUTM PELICHMsI 3a/1a4M, BEIOUPATh CIIOCOO peIIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YMOLMOHAJILHBIN HHTEJUIEKT:

BJIAJETh  HABBIKAMM  IO3HABATENbHOM  peQJeKCUH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUIl U MBICIIMUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAACTh
criocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTara peLIeHHs
MaTEMaTUYE€CKOU 3a/1a4HU;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]a4H,
BHOCUTbH KOPPEKTHUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIbCTB, JAHHBIX,
HaWJCHHBIX OIMOOK, BRISIBICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIH U YCIOBUSAM, OOBSCHATh MPUYUHBI
JOCTUXKEHHUS WM HEJOCTHXKEHHSI pPe3yJIbTaTOB JAEATEIbHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW U MHAMBUAYAJIbHOM
paboThl MpU pElIeHHH YYeOHbIX 3a7ay, MPUHUMATh UElIb COBMECTHOU
JeSITEeNIbHOCTH, TUIAHWPOBATh OPTaHHU3aI[MI0 COBMECTHON paboThl, pacmnpeaesiTh
BUJBI PabOT, JOTOBapuBAThCs, OOCYXAAaTh IMPOILIECC W Pe3yJabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyMHIOBbIX (hopmax paboTel (00CyxaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» M HWHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl W
KOOPJAMHUPOBATh CBOM JEUCTBUS C APYTMMH 4YI€HAMU KOMAaHJbl, OLICHUBATH
KayecTBO CBOEro BKJaaa B OOLIUHN MPOJIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICUCTBHUS.

HPEAMETHBIE PE3YJIbTATDBI

K koniy 10 kinacca oOyJaromuiicss Hay4nuTCs:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TMOHSATHUSIMU CTEPEOMETPUU TIPH
pEIIeHUH 3a7a4 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKIICHUN;

e TPUMEHSATh AKCUOMBI CTEPECOMETPUHU U CIICACTBUS W3 HUX MPU PEUICHUU
F€OMETPUYECKUX 33]1a4;

e KJACCHU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEpUpPOBaTH TMOHSATHUSIMHU, CBA3AaHHBIMH C yIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TMPOCTPAHCTBE, MEXKIY MPSIMOA U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C MHOTOI'PAaHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamuza, NpsSMOYyToJIbHBIN Mapaienaenunen, Kyo);

e KJIAaCCU(PUIMPOBATH  MHOTOTPAHHHWKHW, BBIOMpass  OCHOBaHUS  JUIS
KJaccuukanuu;

e CBOOOJHO OMNMEPUPOBATH TOHITHSAMH, CBSI3aHHBIMH C  CCUYCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e  BBITIOJIHSTH napajjieibHOe, [IEHTPAJTILHOE u OpTOTOHAJILHOE
MPOCKTUPOBaHKUE (PUTYp Ha IJIOCKOCTH, BBITIOJHATh M300pakeHus puryp
HAa TJIOCKOCTH;

e CTPOWTH CEUYCHHS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIIOIHITH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIIATH  IUIOMAAM  TTOBEPXHOCTEH  MHOTOTPAHHHMKOB  (TIpHU3Ma,
nupamMua), TCOMETPUICCKUX TeJl C TPUMEHEHUEM (HOPMYT;

e CBOOOJIHO ONEPHUPOBATH MOHATUIMH: CUMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OCh W IUIOCKOCTh CHMMETPHH, IICHTP, OChb M INIOCKOCTh CHMMETPUHU
durype:;

e CBOOOJHO OMNEPHPOBATH MOHATHUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJl BEKTOPAMU;

e pemarh 3aJaud Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HAaXOXXJEHUE TEOMETPUYCCKUX BEIWYUH, NMPUMEHSST W3BECTHBIC METOJIbI
MPU PEHICHUH MAaTeMAaTHYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CIIO’KHOCTH;

e TMPUMEHATH TMPOCTCHUIINE MPOTPAMMHBIE CPEACTBA U DJIECKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

e WU3BJIEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPHYCCKUX (Urypax, MpPEACTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUSA HA TPAKTUKE: CpPaBHUBATh U
aHAM3UPOBATh PEATbHBIC CUTYAIlMH, MPUMEHATh H3yYCHHBIC MOHATHUS B
mpolecce TMOMCKA  pelIeHUsT MaTeMaTH4ecKd  COpMYITHpPOBAHHON
npoOJIeMbl, MOJAEIUPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
WCCIIEIOBATh MMOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH M TEOpeM, ammapara ajreOpbl, peniath MPaKTUYECKHUE 3aaadd,
CBSI3aHHBIEC C HAXOXK/ICHUEM T€OMETPUUYECKUX BEITUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX J3Talax pPa3BUTHUS TEOMETPHUH Kak
COCTaBHOM 4yacTu (PyH1aMeHTa Pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiacca o0y4aromuiics Hay4InuTCs:



CBOOOJTHO ONEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C IMJIUHIPUYECKOM,
KOHUYECKOM U chepuyeckord MNOBEPXHOCTSAMHU, OOBSICHITH CIOCOOBI
MOJTyYICHUS;

OTIEpUPOBATh MOHSATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: IHJIAHIPOM,
KOHYCOM, c(pepoii u 1mapom;

pacno3HaBaTh Teia BpalleHus (IWIMHIAP, KOHyC, cdepa u 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCCU(DUITMPOBATH B3aUMHOE PACIIONOXKEHNE C(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIICHWS,
O00BEMBI W TUIONIA/IA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJl BPAIICHUA,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH TMOHITHIMH, CBS3aHHBIMH C KOMOWHAIMSAMHU TEI
BpalieHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BNHCAHHBIA B cdepy u
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIllCHUS;

BBIYHCIISATH COOTHOIIEHUS MKy TUIOMIAAIMHU IIOBEPXHOCTEH B 00BEMaMu
IMOJOOHBIX TE;

n300pakaTh u3y4aembie (UTYPHI, BBITOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CCUCHHSI TEJT BPAIICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBBIBATH HMH(POPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YyepTekax U pucyHKax;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiiy Ha/l BEKTOPaMU;

3aJ1aBaTh MNIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOpPIUHAT;
peraTh TeOMETPUUYECKHE 3a/1a9l Ha BBIYUCIICHUE YTIIOB MEXKIY MPSIMBIMH
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNW OT TOYKH JO TUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/Ia MPU PEIICHUH;
CBOOOJHO ONEPHPOBATH TIOHATHSAMH, CBS3aHHBIMH C JBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHWKOB W T BpAIICHUS TpU
napajyieIbHOM  [EpPEHOCE, LEHTPAIbHOW CHUMMETPHUH, 3€pPKajIbHOU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSIMOM, ITpeoOpa3oBaHmsl MO00HS;
CTPOUThH CEUEHWS MHOTOTPAHHUKOB WM TEJI BPAIICHUS: CCUCHHSI IMIIHHIPA
(mapayienbHO U NEPHEHIUKYISIPHO OCH), CEYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO U MPOXOIAIIUE YepPEe3 BEPIIUHY ), CEUCHUS 1apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHHUS CEUEHUH: METOJ| CJEAO0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MII0CKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS,

MPUMEHSATh TeOMETpUUeCKre (aKThl IS PEIICHHUS CTEPEOMETPUUCCKUX
3a7a4, NPEANOJIATalOlINX HECKOJbKO IIArOoB PEUICHUs, €CIIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW 1 HESIBHOU (hopme;

peliarh 3ajJadyd Ha J0Ka3aTelIbCTBO MATEMAaTHUYECKMX OTHOILICHUH U
HAXO0XJICHUE T€OMETPUUECKUX BEIUYMH;

IIPUMEHATH MPOrPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHKAIIUOHHBIE
CHUCTEMBI ITPU PEUICHUHN CTEPEOMETPUYECKUX 3a]1a4;

NPUMEHATh  TOJYYEHHbIC  3HAHUS  HA  MPAKTUKE:  CPAaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYallMH, IPUMEHATh U3YUYEHHbIC
IOHATHUSI, TEOPEMBbI, CBOWCTBA B IIPOLECCE IIOUCKA  PELICHUS
MareMaTudecku  chOpPMYJHUPOBAHHOM  MPOOJEMBbI,  MOJEIUPOBATH
pealibHbIE CHUTYAallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH IMOCTPOCHHBIE
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJlayd, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEJIUYUH;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX ATalax pa3BUTUS TE€OMETPUM Kak
COCTaBHOM 4acTu (GyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoamnuectBo yacoB CrucoK UTOrOBbIX IJIAHUPYEMbIX Cnoco0 oueHkn
HanmenoBanue Kontpo | IpakTu DJIeKTPOHHbIE pPe3yJbTATOB ¢ yKa3aHHEM ITANo0B HX HTOTFOBBIX
a3/1eJI0B U TeM yeOHo-
w | P Beero | apmpie | ueckme | (hopmupoBaHus ILIAHUPYeMBbIX
NPorpamMmMbl MeTOHYeCKHe
n porp paGorpr | PadOTHI " pe3yJbTaToB
MaTepHaIbl
CBOOOMHO  ONEpPHPOBaTh  OCHOBHBIMH
MOHSTUSIMHA CTEPEOMETPUH TPH PEHICHHU
B 6 OK 3aga4 W HOPOBECACHHU MATCMAaTHYCCKUX
BBeHeHI/Ie B HoJMoTeKa H paCCY)KZ[eHHﬁ; KOHTpOJ'H)HaSI
23 1 https://m.edsoo.ru
CTEPEOMETPHIO IIPUMEHATL aKCHOMBI  CTEPEOMETPHM U | paboTa
[7f41a7d0
CIICACTBUA u3 HHUX Ipu peIICHUN
reOMETPUUYECKHX 33/1a4;
BiarMHOe KJIACCHU(HUITIPOBATH B3aMIMHOE
ACIIOJIOKCHHE IIPSIMBIX B IIPOCTPAHCTBE
pacroyioxkeHue Bubmorexa OK | P . P PoeTP | KontponbHas
6 1 https://m.edsoo.ru IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U
MPSMBIX B N ] pabota
/7f41a7d0 IJIOCKOCTEH B IIPOCTPAHCTBE;
MIPOCTPAHCTBE
K1accH(pHUIMPOBaTh B3aUMHOC | yCTHEIH OMpoC;
[MapannenbHOCTD bubmnoreka LIOK Pacrmosio)KeHne TPAMBIX B MPOCTPAHCTBE, | peleHHe YUeOHBIX U
MPSIMBIX U MJIOCKOCTEH 8 https://m.edsoo.ru IUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U | MPAKTHKO-
B [IPOCTPAHCTBE [141a7d0 TIOCKOCTEl B IIPOCTPAHCTBE; OPHEHTHPOBAHHBIX
3a1aq
BBIIIOJIHATH ITapaJlJICIIBHOC, IICHTPAJIbBHOC U yCTHLIﬁ orpoc,
Hepremiyprocty bubmmorexa [IOK 0 TOFOH&HLHOSH OCKTH (,)];IaHI/IS ¢uryp na PEIICHHE YHEOHbIX M
MPSIMBIX U TTIOCKOCTEH 25 hitps:/m.edsoo.ru | °P P P yp MPaKTHKO-
7841270 IUTOCKOCTb, BBITIOJIHSTH H300paxeHust Quryp OPHEHTHPOBAHHELX
B [IPOCTPAHCTBE s laidy Ha IJIOCKOCTH P P
3a1a4
Buobmmoreka IHOK | cBobomHO OIEPHUPOBATH MOHATUAMY, | KOHTDOJBH
VYTIiabl ¥ paccTOsSHUA 16 1 a pup OHTPOIBHA
https://m.edsoo.ru | cBA3aHHBIMH C YIJaMH B MPOCTPAHCTBE: | paborta




[7141a7d0

MEKIY NPSAMBIMHM B IPOCTPAHCTBE, MEKIY
MPSMOM U TJIOCKOCTHIO;

MHororpanHuKu

bubmnoreka LIOK
https://m.edsoo.ru
[7f41a7d0

CBOOOIHO OTIepHpOBATh MIOHSTHSMH,
CBSI3aHHBIMH C MHOTOTpaHHUKaMHU;

CBOOOIHO pacIlO3HaBaTh OCHOBHBIC BHIBI
MHOTOTPaHHUKOB (mpu3Ma,paMuia,
MPSMOYTOJBHBIN Mapajuieenume, Kyo);
KJIacCU(HUIMPOBATH MHOTOTPaHHUKH,
BBIOMpasi OCHOBaHUS JJIsI KilacCU(HUKAIINH;
CBOOOIHO OIIEpUPOBATH HOHSTHSIMH,
CBSI3aHHBIMH C CEYEHHEM MHOTOTPaHHUKOB
TUIOCKOCTBIO;

CTPOUTH CeYCHHUS MHOTOTPaHHUKOB
Pa3THMYHBIMU METOJaMH, BBITIOJTHSATD
(BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PHUCYHKOB
MPOCTBIX OOBEMHBIX (UTYp: BHUA CBEPXY,
cOOKy, CHU3Y;

BBIYHCIISITH TUTOIIA/IN MOBEPXHOCTEH
MHOTOTPaHHUKOB  (IIpH3Ma,  NHpamMumaa),
FEOMETPHYECKHX Tel C  TPUMEHEHHUEM

bopmyu;

KonTposnbHas
pabota

Bekrops! B
MIPOCTPAHCTBE

12

bubmnoreka LIOK
https://m.edsoo.ru
[7f41a7d0

CBO6OI[HO OIICpHUPOBATH IIOHATHAMMU,
COOTBECTCTBYIHOLIIUMHU BCEKTOpam n
KoOpAnHaTaM B ITPOCTPAHCTBE,

BBITIOJIHATH ﬂCﬁCTBHﬂ HaJ BEKTOpaMU;

YCTHBII OIIPOC;
penreHue y4eOHBIX 1
MPaKTUKO-
OpPHEHTHPOBAHHBIX
3a7aq

[ToBTOpEHME,
00001IeHHE U
CUCTeMaTHU3aIs
3HaAHUUN

bu6mmoreka [IOK
https://m.edsoo.ru
/7141a7d0

peuiatb 3agavdu Ha JA0Ka3aTcJIbCTBO
MaTeMaTHYCCKMX OTHOIICHUN U HaXO0XACHHUC
TCOMETPUUCCKUX BCIIMYHH, IIPUMECHAA
HN3BCCTHBIC METOAbI Inpu peUICHNMN
MAaTEMATHYCCKUX 3aJa4 IIOBBINICHHOI'O H
BBICOKOT'O YPOBHS CJIOKHOCTH,

KontponbHas
pabora




OPUMEHATh  IPOCTEHIIME  MPOrpaMMHBIE
cpeacTsa U 3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU
CTEPEOMETPUUECKUX 33/]1a4;

U3BJICKATB, npeoOpa3oBLIBATh u
MHTEPIIPETUPOBATh nHOPMALHIO 0
HPOCTPAHCTBEHHBIX TEOMETPHUYECKUX

¢urypax, NMpencTaBICHHYI0 Ha 4epTexax M
PHCYHKaXx;

NpPUMEHATh  MOJNYy4YEHHbIE  3HAHUS  Ha
MpaKTUKE: CpaBHUBATh U AaHAJIU3HPOBATH
peanbHble CUTyaluH, IPUMEHITh U3YUYCHHBIE
MOHATUSL B IpoOLEcCe TOUCKA PpPELIEHUs
MaTeMaTHYECKH chopMyITMPOBaHHOM
npo0IeMbl, MOJIEIHPOBAThH peasbHbIE
CUTYaIlMH Ha S3bIKE€ T€OMETPHH, UCCIIE0BATh
MOCTPOEHHBIE MOJIENH C UCHOJIb30BaHUEM
TEOMETPUYECKHX  IOHATHH U TEopewm,
anmapara aireOpbl, pelmarh NpaKTHYECKHe
3alaud,  CBS3aHHBIE C  HaXxOXKJICHHEM
TEOMETPUYECKUX BEINYHH;

UMETh TPENCTaBICHUs 00 OCHOBHBIX 3Tamax
Pa3BUTHsSI T€OMETPUM KaK COCTABHOM 4YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOIIOTHH.

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102




11 KIIACC

n/n

HanMeHoBaHue
pa3aesioB U TeM
NPOrpamMMbl

KoauuecTBo yacoB

Kountpo
JIbHbIE
padoThI

Bcero

IMpakTu
YyecKkue
padoThI

DJIEeKTPOHHBbIE
yueOHo-
MeTOoAUuYecKue
MaTepHaJibl

CnHcoK UTOTOBBIX IJIAHUPYEMBIX
Pe3yJIbTATOB € YKa3aHHeM 3TaN0B UX
(¢opmupoBanus

Cnoco0 oneHku
HTOIrOBLIX
TUIAHNPYEMBIX
pe3yJibTaToB

Axanmutuyeckast
TeOMETPHS

15 1

bub6mmorexa [JOK
https://m.edsoo.ru/7f
41a7d0

CBO60,I[H0 OIepUpPOBATh NOHATHUEM BECKTOD
B IIPOCTPAHCTBE;

BBITNIOJIHATL OICPAllMN HAal BEKTOPaMU;
3a1aBaTb IIJIOCKOCTH YpaBHCHUCM B
Z[CKapTOBOﬁ CHUCTCMC KOOpAWHAT,

pemaTh rcOMETPUICCKUEC 3a/la4r Ha
BBIYHCJICHUC YTJIOB MCKAY NPAMBIMU U
IIJIOCKOCTSAMU, BBIYHMCIICHUC paCCTOiIHI/Iﬁ
OT TOYKH J0 IITOCKOCTH, B IICJIOM, Ha
MPUMEHCHUEC BEKTOPHO-KOOPAUHATHOTO
METOZIa IIpH PEHICHUU

Kontponbshas padora

IToBTOpEHME,
00001IeHHE U
cHCTeMaTH3alus
3HAHUM

15 1

bubmuoreka [JOK
https://m.edsoo.ru/7f
41a7d0

CTPOUTH CEYCHUSA MHOTOI'PAaHHUKOB W TEJI
LWIKMHIpa
(mapayuienbHO U HEPHEHAUKYISIPHO OCH),
(mapasiensHble
uepes

BpallCHUA: CCUCHUA

ceueHUs KOHycCa
OCHOBAaHHMIO M  TMPOXOASIINE
BEpIIHHY), CCUCHUS II1apa;

HCIIOJIb30BaTh

METOAbI MMOCTPOCHUA

CEUCHUM: METOJI CIIEIOB, METOJI

BHYTPEHHETO IPOEKTHPOBAHHUSA, METOL
MEPEHOCa CEKYILEH ITIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUYECKUE
YTBEPKACHUS;

MPUMEHATh TeoMeTpHuYecKue (GakThl st
pelIleHus]  CTEPeOMETPUYECKUX  3ajad,
MPEINOaraloX  HECKOJIbKO  IaroB

peuieHusda, ¢cCiinu YCJIOBHUA IIPUMCHCHUA

KonTponpnas pabota




3aJaHbl B IBHOU M HESIBHO (hopme;

pewmars  3amaud  Ha
JI0Ka3aTeIbCTBO

MaTEMaTHYECKUX OTHOILLIEHHUHN u

HaXO0XJACHUC IT'COMECTPUICCKUX BCINYUH;

O0BéM

MHOTOI'paHHHUKA

17

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41a7d0

BBEIYUCIIITH BEJINYUHBI 3JIEMEHTOB
MHOTOTPAHHUKOB, OOBEMBI M ILIOIIA]U
MIOBEPXHOCTEHN MHOT'OIPaHHHKOB,

T€OMETPUYECKUX TEIl C IPUMEHEHUEM
dopmys;

KonTtponbsnas pabota

Tena BpameHus

24

bu6mmorexa [JOK
https://m.edsoo.ru/7f
41a7d0

CBOOO/JIHO  OIEpHpOBaTh  MOHATHUIMH,
CBS3aHHBIMU c
KOHHUYECKON 51

UHWJIMHIPUYECKOH,
chepuyeckoit
MOBEPXHOCTSMH, OOBACHATH  CIIOCOOBI
MOy YCHHS;
OMEPUPOBATh MOHATHSIMU, CBS3aHHBIMHU C
TEJIAMH BpAIICHUS: IIWINHAPOM, KOHYCOM,
chepoii 1 mapowm;
pacro3HaBaTh Tela BpalleHus (IMAIHHAD,
KOHyC, cdepa U map) M OOBACHATH
CroCOOBI MOTyYEHUS TEJ BPAICHNS;
KJIacCU(HUIMPOBATH B3aUMHOE
pacmonoxenune chepsl U IO0CKOCTH;

KonTtponbsnas pabota

ITmomanu
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX
TeN

bu6mmorexa [JOK
https://m.edsoo.ru/7f
41a7d0

BBIYHUCIIATH BCIIMYUHBI DJICMCHTOB
MHOTOTPaHHUKOB nu TCII BpalicHus,
00BEMBI W  TUIOMIAAM  TOBEPXHOCTEH
MHOT'OT'PpaHHHUKOB nu TECI BpaIlCHus,
TCOMETPUUYCCKUX TE€I C TPHUMEHCHHUEM
(opmyur;

CBO60,I[H0 OIICpUpPOBATH IIOHATHUAMU,
CBS3aHHBIMHU C KOM6I/IH3.I_II/I$IMI/I TEI

BpalICHUuA nu MHOT'OI'PaHHHUKOB!

Konrtponbshas padorta




MHOTOTPaHHUK, BOHCaHHBIM B cdepy u
OMHMCAaHHBIA  OKOJNO  cdeprl,  cdepa,
BIIMCaHHAasd B MHOTOTPaHHMK WM TEIO
BpaLCHNUS;
BBIYUCIIATH COOTHOIIEHHUS MEXIy
IUIOIIA/IMU TIOBEPXHOCTEH M 00BEMaMu

IMOJIOOHBIX TE;

CBO6OI[HO OIICpUPOBATH IIOHATHAMMU,

bubmmoreka [{JOK CBSI3aHHBIMHU c JIBIDKCHHEM B
JIBoxeHHst 5 https://m.edsoo.ru/7f | mpoctpancTse, 3HATh cBoiictBa | KonTponbHas padora
41a7d0 JIBIYKCHMIA,
IPUMEHATh  TOJyYEHHBIE 3HAHHMA Ha
IPAaKTHKE: CPaBHUBATh, aHAJIU3UPOBATH M
OIICHUBATh peabHBIE CHTYyaIlUH,
[PUMEHSATh W3yYCHHbIE MOHSTHS,
TEOpPEMBI, CBOWCTBA B TIPOIECCE ITOMCKA
HOBTOpeHI/Ie, peuieHuA MaTEMaTHUYCCKHN
0GobImeHze 1 bubmuoreka [JOK chopMyIMpOBaHHOI po0IIEMBI,
17 https://m.edsoo.ru/7f | momenupoBats peanbHble cuTyaiuu Ha | KonrponbHas paboTa
CUCTeMAaTH3aITUs
. 41a7d0 SI3bIKE TeOMETPHH, UCCIIeI0BaTh
SHaHHH IMOCTPOCHHBIC MOJACIN C UCIOJB30BAHUCM
FEOMETPUYECKUX TIOHATHH M TEOpeM,
anmapara ajreOpbl, perarh NPaKTHYECKUe
33/1au, CBS3aHHBIE C  HAXOXKICHUEM
IEOMETPUYECKUX BEJINYHH;
OBIIEE
KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME




BEPOATHOCTDb U CTATUCTHKA 10-11 1.
YIJIYBJIEHHBINA YPOBEHbD
HOACHUTEJBHAA 3AIIMCKA

VYyeOubiii Kypc «BepoATHOCT, M CTAaTUCTUKA» YIIIyOJIEHHOTO YpOBHS
ABJISIETCSI MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOro ydeOHOro Kypca
yIiyOJEHHOTO YPOBHS Ha YPOBHE CpeAHEro ooiiero oopazoBanus. Y4eOHbIN Kypc
npenHazHayeH it (GOpMUPOBAHUS y 00yHaIOIIUXCSl CTATUCTHYECKOM KyJIbTYPhI U
NOHMMAaHUS POJIM TEOPUU BEPOATHOCTEH KAK MAaTEMATUYECKOTO MHCTPYMEHTA JUIs
U3Y4YEeHUs CIIy4allHbIX COOBITHHM, BeIMYMH U mpoieccoB. [Ipu u3yueHum kypca
o0oramarpTcsi NpPEJICTaBICHUs OO0YyYalolUXCs O METOJax  HCCIEIOBaHUS
M3MEHYMBOTO MHUpPA, pa3BUBAeTCd TMOHMMAHUE 3HAYUMOCTH M  OOIIHOCTH
MaTEMaTUYECKUX METOJOB IO3HAHUS KAK HEOTHEMIIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copepxanne y4eOHOro Kypca HalpaBlI€HO Ha 3aKperjieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOTO 0OIIero oopa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUA O CIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMU Ha BaXXHBIX MPUMEpax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaronmxcs JoJKHO cHOpMUPOBATHCS MPEACTABICHUE O
HanOoJiee yrnoTpeOUTEIbHBIX U OOIIUX MATEMATHUYECKUX MOJEISX, UCIOJIb3yEMBbIX
JUIsL  ONMCAHMS ~ AHTPOIIOMETPUYECKUX W JeMOrpaUueckux  BEJIHYUH,
NOTPEIIHOCTe B pa3lMyHble pPOJa M3MEPEHUsX, UIMTEIHLHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBISIETCS ©0a30M JJisi OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJO0B, HEOOXOJUMBIX CIELUATUCTAM HE TOJBKO MHKEHEPHBIX
CHELUAIBHOCTEH, HO TaKKe COLUUAIBHBIX M IICHUXOJIOIMYECKUX, ITOCKOJIBKY
COBpPEMEHHbBIEC OOIIECTBEHHBIC HAYKH B 3HAYUTEILHON MEpe MCHOJIb3YIOT armapar
aHanu3a OOJBIIMX JAaHHBIX. LleHTpanbHYI0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
00CyX/IeHHE 3aKOHAa OOJBIIMX YHCENT — (PYHIaMEHTAIBHOTO 3aKOHA IMPUPOJIBI,
MMEIOIIEr0 MaTeMaTHYECKYI0 (POpMalIn3aluIo.

B cooTrBercTBHM C yKa3aHHBIMU LETSIMU B CTPYKType ydeOHOTO Kypca
«BeposTHOCT, M CTAaTUCTUKa» Ha YIrIyOJEHHOM YPOBHE BBIJEIECHBI OCHOBHBIE
conepkarenbubie TUHUM: «CiyuyaiiHble cOOBITHS U BepOSITHOCTH» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHCEID.

[IoMuMO OCHOBHBIX JIMHUN B y4€OHBI KypC BKJIIOYEHBI 3JEMEHTHI TEOPHUH
rpa¢0oB M TEOPUM MHOXKECTB, HEOOXOAMMBIE JUISI IOJIHOLEHHOIO OCBOEHUS
MaTepualia JaHHOTO Y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYEeCKUX YUYEOHBIX
KYPCOB.

Copnepxxanne nuHMM «CioydaiiHble COOBITHSI W BEPOSTHOCTU»  CITY>KHT
OCHOBOHM Juisi (pOPMUPOBAHUS TIPEACTABICHUM O pacHpe/le]ICHUH BEPOSITHOCTEH



MEXK1y 3HAUCHUSIMU CIy4YalHbIX BEJIMYUH. BaXkHyr0 4acTh B 3TON COAEPKATEIBHON
JIMHUY 3aHUMAaeT U3y4YeHHe TeOMETPUUECKOro U OMHOMHUAIBLHOTO pACTIPECICHUN U
3HAKOMCTBO C WX HEMPEPHIBHBIMU AHAJIOTaMU — MOKA3aTEeIbHBIM U HOPMaJIbHBIM
pacupeneneHusIMHU.

TeMmbl, CBsSI3aHHBIE C HENPEPHIBHBIMU  CIyYalHBIMU  BEJIMYMHAMHU U
pacnpeneNeHUs MU, AaKIEHTUPYIOT BHHMaHHE OOYyYalolMXCsi Ha ONHUCAHUA U
M3YYCHUH CIy4YalHBIX SBJICHUN C MOMOIIBI0 HEMpPepbIBHBIX GyHKIUNA. OCHOBHOE
BHUMAaHME yAEISAETCS MOKA3aTeJIbHOMY U HOPMaJIbHOMY PaCIpe/ICIICHUSM.

B ydebHOM Kypce mpeaycMaTpUBaeTCs 03HAKOMUTEIbHOE U3YUYEHUE CBSI3U
MEXKJy CIy4yalHbIMU BEJIMYMHAMU W OINHUCAHUE OBTOW CBSI3M C IOMOUIBIO
Kodh(UIIMEHTa KOpPENSIMK W €ro BBIOOPOYHOrO aHajmora. IDTHU DJIEMEHTHI
coAEep KaHUs Pa3BUBAIOT TeEMY «JluarpaMmbl pacceUBaHM», U3YUCHHYIO HA YPOBHE
OCHOBHOI0 00mIero oOpa3oBaHMs, U BO MHOIOM ONMPAIOTCS HAa CBEICHUS U3
KYpCOB aJreOpbl U TEOMETPUH.

Emé omuH  asmeMeHT  coaep:KaHWs, KOTOPBIA  IIpe[jiaraercss  Ha
O3HAKOMMTEILHOM YPOBHE — TMIOCJIEIOBATEIbHOCTh CIIYYallHbIX HE3aBUCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HaKOMJIEHUE C paclpeieIieHuEM
BEPOSTHOCTEW KOJIMYECTBA TAaKUX COOBITUM HOCUT Pa3BUBAIONIMI XapakTep H
ABJISIETCSI AKTYaJbHBIM JJI1 OyIyImIUX aOUTYypUEHTOB, MOCTYMHAIONMX Ha y4eOHbIE
CIEIUAIBHOCTH, CBSI3aHHBIE C OOINECTBEHHBIMU HAayKaMH, TICUXOJOTHEH U
YIIPABIICHUEM.

Ha wusyuenue yueGHOrOo Kypca «BeposTHOCTh U cTaTHCTHKa» Ha
yriy0JieHHOM ypoBHE oTBojuTca 68 wacoB: B 10 kmacce — 34 yaca (1 gac B
Hejento), B 11 kinacce — 34 yaca (1 yac B Hezeno).



COIAEPXAHUE OBYYEHUA
10 KITACC

I'pad, cBsa3ublii Tpad, myTu B rpade: nukibl u nenu. CteneHs (BaJIeHTHOCTD)
BepmuHbL [ padsl Ha TUTOCKOCTH. JlepeBbs.

CrnyuaiiHble SKCIIEpPUMEHTHI (OIBITHI) U CIIy4aiHbIe COOBITHSA. DJIEMEHTapHbIE
coObITHst (Mcxobl). BeposaTHocTh ciydailHOro coObITHs. bin3ocTe 4YacTtoThl M
BepOSITHOCTH ~ coObITil.  Cily4ailHble  ONBITBI  C  PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUAMU: NepecedyeHne, 00beAMHEHNE, TPOTUBONOIOKHBIE
coObITHs. Juarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSITHOCTEM.

YcnoBHasE BEPOATHOCTb. YMHOYKEHHME BEPOATHOCTEW. [lepeBo cirywaliHOTO
skcniepumenTa. Gopmyia nosHoM BeposTHOCTH. Popmyna baiieca. HezaBucumele
COOBITHSL.

bunapHbIil ciydaiiHbli ONBIT (MCHIBITAHKE), YCIIEX U Heyaaua. HezaBucumele
ucnbiTanust. Cepusi HE3aBUCHUMBIX MCIIBITAHUN 10 MEepBOro ycrexa. IlepectaHoBku
u (akropuan. Yucno coueranmii. Tpeyrompuuk Ilackana. ®dopmyna Ounoma
HeroToHa.

Cepusi He3aBUCHMBIX HcnblTaHUKH bepHymu. CrydailtHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CiIy4yallHbIMH BeIMYMHAMU. buHapHas cioydaitHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHUCJIE TEOMETPUYECKOE H
OMHOMUAJBHOE.

11 KVIACC

CoBMmecTHOE pachpenesieHHe JIBYX CiydalHbIX BeaudyuH. HeszaBucumbie
CIIlyYalHbIE BEJIUYHUHBI.

MaremaTudyeckoe OXHUJaHUE CIyYalHOM BEJIMYMHBI (pacmpeacsieHus).
[Ipumepbl MPUMEHEHUsT MaTeMAaTHYECKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEpPEs).
MaremaTruyeckoe OXujaHue OWHAPHOW CIydalHOW BeNMWYWHBI. MaTeMaThdeckoe
OKHJIAHUE CYMMBbI  CIIy4allHbIX BEJIMYMH. MaTremMaTuyeckoe O0XXHUIaHUE
F€OMETPUYECKOT0 U OMHOMHAILHOTO PacipeieICHUH.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYalWHOW  BEJIIMYMHBI
(pactipenenenust). Jlucnepcust OMHApHO# CydaliHON BeMMYMHBI. MaTemaTudeckoe
OKHMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHbBIX
BenuuuH.  Jlucmepcus M CTaHAQPTHOE  OTKJIOHEHHE  OMHOMHAIbHOTO
pacnpenenenud. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE TE€OMETPUYECKOrO
pacrpeaeneHus.



HepasenctBo YeOniméBa. Teopema YUebniméBa. Teopema bepuymnu. 3akon
OonpIIUX  4ucesl. BbpIOOpOuHBI  MeTon — ucciaeqoBaHuil.  BwiOGopouHbie
XapakTepucTuku. OLEHUBAaHUE BEPOSTHOCTH COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
IIpoBepka NpOCTEUIINX TUITOTES € IOMOIIBIO U3YYEHHBIX PACIIPEIEICHNMN.

HenpeppiBHble cnydaiiHble BennduHbL. lIpumeppl. @PyHKIUSA IUIOTHOCTH
BEPOSAITHOCTH pacnpenesieHus. PaBHOMepHOE pacnpeneneHue M ero CBOWCTBA.
3aauy, IPUBOIAIINE K IIOKA3aTEIbHOMY PaCIIPEACIICHHIO. 3a/1a4y, IPUBOISAIINE K
HOPMaJIbHOMY pacrpeneneHuro. OyHKIMA IJIOTHOCTH BEPOSTHOCTHU
MOKAa3aTeJIbHOTO pacipeaesieHus, PyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pactpenenenusa. QyHKIUA IIIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PACIIPEIEICHUS.

[TocnenoBaTeabHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITMH. 3ajauu,
npuBoAsUIME K pacnpeneneHuto [lyaccona.

KoBapuanusa naByx ciywailHeiX BenuuyuH. Koadduuuent nuHeiHON
koppemsiind.  CoBMeCTHble  HAOMIOJEHUS  ABYX  BEIUMYMH. BbIOOpOUYHBIN
kodddunrent koppensuuu. Paznuune Mexay TUHEHHON CBS3bI0 W IPUYUHHO-
CJIEICTBEHHOM CB:3b10. JIMHENHAs perpeccus, METOl HAUMEHBIINX KBaJApPaTOB.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb Y CTATHCTHUKA» (YTJYBJIEHHBI YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

1) rpa:xx1aHCKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHAa  POCCHUHCKOrO  OOIlecTBa,  MPEJACTABICHUE O
MaTEeMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
OpoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HUX
GYHKIUSIMY ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHKEHUSM POCCUMCKUX MAaTEMATHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMI B JIPYyTrMX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, chopMUPOBAaHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKHUM
OPUMEHEHHEM JOCTIKEHUN HAyKh U JACSATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1ay, PEIICHU, PacCyKJIEHUNH, BOCTIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMUYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAHUA B
MHTEpECcax 310pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE THTAaHHE, COATTAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, pEeryisipHas (GuU3MYecKass aKTHBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHKE
[P 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €S TENBHOCTHIO;

6) Tpy10BOTr0 BOCIIMTAHUSA:

TOTOBHOCTh K TpPYyHy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpEC K
pasnmuuHbiM  cepam  TPOodECCUOHATIBHOW  JIEITEIIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHE COBEpIlIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mpodeccur u peaqru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC ILIAHBI,
FOTOBHOCTh W CIIOCOOHOCTH K  MaTeMaTHM4eCKOMy  OOpa3oBaHHUI0 U



caM0OOOpa30BaHUI0 HAa NPOTSHKCHUHW BCEH JKM3HHU, TOTOBHOCTh K AaKTHUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKHUX 3a]]a4 MAaTEMATUUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAaHWE BIUSHUS
COIMAJIBHO-DPKOHOMHYECKHUX TMPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMATbHOM
cpenbl, 0CO3HaHUE II100aIbHOTO XapaKkTepa dKOJIOTHYECKUX MPoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWU MJi1 pelieHus 3ajad B 00JacTH
OKpY>Karolel cpenibl, IJIAHUPOBAHUE TIIOCTYNKOB U OLEHKM HMX BO3MOXKHBIX
MOCJICACTBUUN ISl OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAYKH W  OOIIECTBEHHOW  MPaKTUKU, TOHUMaHUE
MaTeMaTUYECKOW HayKh Kak cdepbl 4YeIOBEYECKOW MAEsTEIbHOCTH, JTaloB €&
Pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTUSA IMBWIM3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU W MaTEeMaTHYECKOW KyJIbTypOM Kak CpEJICTBOM II03HAHHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSATEIbHOCTD
WHJIMBUAYAJILHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Ba3oBble Jijoruueckue JelicTBUA:

BBISIBJISAITH U XapPaKTEPU30BATh CYIIECTBEHHBIC TMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUH MEXAy TMOHATUSAMHU, (HOPMYIUPOBAThH
OTIpeJICIICHNS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(DUKAIUH,
OCHOBAHMS /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJHUpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTENbHbBIC U OTPUIIATEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX W YTBEPKICHUSIX, MpeJiaraTh KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEYUN;

J€NaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEJIbCTBA MATEMAaTUUECKUX YTBEPKICHUN
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IbI;

BBIOMpATh CMOCOO pelieHrs y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pelIeHus, BbIOMpaTh  HamboJee  MOIXONAIUMH C  Y4EToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA:



HCIIOJB30BaTh BOIPOCHI KaK HCCIEIOBATEIBCKUNA HHCTPYMEHT IIO3HAHMS,
(GopMynpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEYHE,  IpoOsEMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIAI0, MHEHHE;

IIPOBOAUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN DKCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBJICHUSMHU, [IPOLIECCAMU;

CaMOCTOATENBLHO (POPMYIUPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEIEHHOTO  HAOJIOJIEHUS, MCCIIEIOBAHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOrHO3UPOBATh BO3MOJKHOE pa3BUTHE IIpPoOLECcCa, a TAKXKE BBIJBUIaTh
IPEATOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nngopmanmeii:

BBISIBJIAITH JePUIUTHl HHPOPMAIMH, JAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOIIPOC U IS PELICHMS 3a]a4H;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WH(OPMAIMIO PA3JIMYHBIX BHUJIOB H
dhopmM IpeacTaBICHNS,

CTPYKTYpUpPOBaTh MH(OpPMALIMIO, MPEICTaBIATh €€ B pazIuuHbIX (popmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATH HaJIEKHOCTh uH(popmManuu 1o CaMOCTOSITEJILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe eiicTBHS

Oo0menmue:

BOCIIPUHHUMATH U (POPMYIIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU U
aoeJIsiMn O6HICHI/I$I, SICHO, TOYHO, T'PaAaMOTHO BbIPpAXaTb CBOKO TOYKY 3pCHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBAaTh ITOJACHCHHA IIO XOI[y peIlleHI/IH 3aJa4u,
KOMMCHTHPOBATDH HOJ'Iy‘-IeHHHﬁ pesyanaT;

B XOJIe OOCYXXJIEHHUs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYkIa€MOW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4M, BBbICKAa3bIBaTh HACHU, HAICJICHHBIC Ha IIOUCK
pGH_IeHI/Iﬂ, COIIOCTABJISITH CBOU CY)KI[GHI/IH C CY)KI[GHI/IHMI/I z[pyrnx yqaCTHI/IKOB
auainora, oOHapYKMBAaTh Pa3IMuMe W CXOACTBO TO3UIMH, B KOPPEKTHOH (dopme
(hopMyJIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

HpeJICTaBJ]SITB pGByHBTaTBI pCHIGHI/ISI 3aladiu, BKCHepI/IMeHTa, HCCJICAOBAaHUs],
MIPOEKTa, CaMOCTOSATENIbHO BbIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3ajiay
MpEe3eHTal1 U 0OCOOCHHOCTEN ayIUTOPHHU.

PeryiasiTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranmsanus:



COCTaBJIAITh IJIaH, aITOPUTM PELICHMsI 3a/1a4M, BEIOUPATh CIIOCOO peIIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YMOLMOHAJILHBIN HHTEJUIEKT:

BJIQJETh  HABbIKAMM  I[IO3HABATEJIIbHOM  pedieKkcur KaKk  OCO3HAHUs
COBEPILIAEMBIX JIEUCTBUIl U MBICIIMUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAACTh
criocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTara peLIeHHs
MaTEMaTUYE€CKOU 3a/1a4HU;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]a4H,
BHOCUTbH KOPPEKTHUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIbCTB, JAHHBIX,
HaWJCHHBIX OIMOOK, BRISIBICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIH U YCIOBUSAM, OOBSCHATh MPUYUHBI
JOCTUXKEHHUS WM HEJOCTHXKEHHSI pPe3yJIbTaTOB JAEATEIbHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHUMATh M KCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHOM M WHIMBUYyaTbHOU
paboThl Mpu pelleHHH Y4eOHbIX 3aJady, NpPUHUMATh LeJlb COBMECTHOM
AeSITeNIbHOCTH, TUIAHUPOBATh OPTaHM3AI[MI0 COBMECTHOM paboThl, pacrpenemsiTh
BUJBI PabOT, JOTOBapuBAThCs, OOCYXAAaTh IMPOILIECC W Pe3yJabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNIOBBIX (opmax palboThl (00CYykJieHHs, OOMEH MHEHU,
«MO3TOBBIE IUTYpMBbD» M HUHBIE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBAaTh CBOM JECUCTBUSA C JPYITMMH YJI€HaAaMU KOMaHJbI, OLIEHHUBATH
KayeCTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KpUTEPHUSIM, CHOpMYIHPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICUCTBHUS.

HPEAMETHBIE PE3YJIbTATDBI

K koniy 10 kinacca oOyJaromuiicss Hay4nuTCs:

CBOOOJIHO OIEpUPOBaATh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTb B rpade, Ienb, LHUKI, JIEPEBO, CTENEHb BEPIIUHBI, JIEPEBO CIy4ailHOTO
AKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATh MMOHATHUSMU: CIyYaWHBIA HKCIEPUMEHT (OMBIT),
CIydyailHOE COOBITHE, AJIEMEHTApHOE CIydailHOe cCOObITHE (3JIEMEHTApHBIA HCXO.)
CIy4ailHOTO  OTBITa, HAXOAWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMY;

HaXOJUTh U (HOPMYJIHPOBATH COOBITUS: TIEpeceUeHre, 00bEIUHEHNUE TAHHBIX
COOBITUM, COOBITHE, MPOTUBOMOJIOKHOE JIAHHOMY, HCIOJIb30BaTh JUarpaMMbl
Diinepa, KOOPIWHATHYIO TPSIMYIO JIJIsl PEIISHUs 3314, MOJIb30BaThCA (HOPMYIIOif
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEHN JABYX U TPEX CIIyYalHBIX COOBITHH;



ONEpUPOBATH  IOHATUSMMU: YCJIOBHAsl  BEPOSITHOCTb,  YMHOXEHUE
BEPOSITHOCTEH, HE3aBUCUMbIE COOBITHS, JEPEeBO CIYyYalHOTO OSKCIEpPUMEHTA,
HaxXOJUTh BEPOSITHOCTU COOBITUN C TOMOINBIO TpaBUiia YMHOXEHUS, JAepeBa
CIy4aifHOTO OTbBITA, HWCIIONB30BaTh (POPMYITy MOJHOW BEPOSTHOCTH, (HOPMYITY
baifeca pu pemieHuu 3aa4, OnpeAessaTh HE3aBUCUMOCTh COOBITUH 110 (popmyIie u
10 OPraHU3alMHU CIIy4YalHOT O SKCIIEPUMEHTA,

NPUMEHSTh H3YYEHHbIE KOMOWHATOpHbIE (OPMYINBI JUIsl TEpPeUUCICHUs
AJIEMEHTOB MHOECTB, JJIEMEHTAPHBIX COOBITUH CIIy4alHOTO OIbITA, PEIICHHUS
3a71a4 IO TEOPUU BEPOSITHOCTEN;

CBOOOJHO  OMEPHPOBATH TOHATHUSMU: OWHAPHBIA  CIyYalHBIA  OTBIT
(ucipiTaHue), yclex W HeyJlaya, He3aBUCHMbIEC HCIIBITAHUS, CEpUs HCIIBITAaHUMH,
HAXOJIUTh BEPOSITHOCTH COOBITHI: B CEpUM HCIBITAHWN JI0 TEPBOrO Yyclexa, B
cepuu UCIbITaHUN BepHyJIu, B OMbITE, CBA3aHHOM CO CIIy4allHBIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CiIy4ailHasi BETWYHHA, pacIpesiesieHue
BEpPOSITHOCTEH, JuarpaMma pachupejaesicHusi, OuHapHas CiydyaiiHas BeJIUYHMHA,
reoMeTpUIecKoe, OMHOMUATILHOE pacipeciCHUE.

K konmy 11 kiacca oGyyaroniuiicss Hay4uTCs:

ONEPUPOBATH MOHATHUSIMU: COBMECTHOE PACHPEACICHHUE JBYX CIyYalHbIX
BEJIMYWH, UCMOJIb30BaTh TAOJMIly COBMECTHOTO paclpeesieHUsl IBYX CIIy4alHbIX
BEJIMYMH JUISl BBIJICIICHUS PACIpPECICHUsT KaXJ0W BEJIUYHUHbBI, OIPEICIICHUS
HE3aBUCHUMOCTH CIy4YalHbIX BEJINYKH;

CBOOOJTHO OMEpPUPOBATH MOHATUEM MATEMATHYECKOTO OXKHJIAHUS CIIy4dailHOM
BEJIMYUHBI (pachpeiesieHus1), IPUMEHATh CBOMCTBA MAaTEMAaTHYECKOIO OXKUAHUSI
MIpU PEIICHUU 3aJ1a4, BBIYUCISITh MATEMATHUYECKOE OXKHUJIaHUE OMHOMHAIBHOTO U
r€OMETPUYECKOTO PACIIPEICIICHUM;

CBOOOJTHO OIEpUPOBATh MOHATHUSIMU: JIUCIIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIlyYalHOM BEJIWYHHBI, IPUMEHATh CBOWCTBA JUCHEPCHUHU CIyYAWHOW BEJIWYHUHBI
(pacupeneneHus) Opu PEIICHUM 3aj]lay, BBIYUCIATH JUCIEPCHUIO W CTaHJIapTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAIILHOTO Pacpe/IeTICHUM;

BBIYUCIISITh BHIOOPOYHBIE XapAKTEPUCTUKH 10 TaHHOUW BHIOOPKE U OLICHUBATH
XapaKTEePUCTUKU TEHEPATbHOM COBOKYMHOCTH JIAHHBIX 1O  BBIOOPOYHBIM
xapakTepuctukaM. OIeHUBATh BEPOSITHOCTA COOBITHI U MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUTIOTE3bI, MTOIB3YSICh N3YYEHHBIMU PACIIPEICIICHUSIMM.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
H KoanyectBo yacos 3 CnucoK HTOroBBIX MIAHUPYEMBIX Cnoco0 ouenkn
N(_) AHMEHOBAHME KOHTpO HpaKTI/I ‘]Ie:TPOHHbIe PE3yJabTAaTOB ¢ YKAa3aHUEM 3TANIOB UX HUTOIOBBIX
pa3JesioB H TeM y4edHo- ODMHDOBAHMUS
/i Bcero | JbHBIE yecKue (bopmup NJIaHUPYEeMbIX
NPOrpamMmbl MeTOoAuYeCcKue
pa6oThI padoThI pe3yJabTaToOB
MaTepuabl
CBOOOJHO  ONECPUPOBATH  IOHSATHSIMH:
3 BuGnorexa LIOK ! ! peleHue y4eOHbIX U
JICMEHTBI rpad, miockuii rpad, CBA3HBIA rpad, MyTh B | IpakTHKO-
3 https://m.edsoo.ru
Teopuu rpadoB 7£41a7d0 rpade, Lemnb, UK, AePEBO, CTeNEHb BEPIIUHBI, | OPUEHTUPOBAHHBIX
a N
JEPEBO CIIYYanHOTO DKCIIEPUMEHTA, 3a1aq
Cryuaiinbie CBOOOJIHO  ONEPUPOBATH  MMOHSATHSIMHU:
OTIBITHI, CIIyYalHbIi SKCIEPUMEHT (OTBIT), CIIy4alHOE s
CoTydaiinbe bubmoreka IIOK | coObiTue, 31€eMEHTapHOE CllydaiiHOe COOBITHE PCIICHHE yHCOHBIX H
. N [IPAKTHUKO-
3 https://m.edsoo.ru | (31eMeHTapHBI HMCXOX) CIy4allHOrO OIbITE, | P
COOBITHS U . OPHEHTHPOBAHHBIX
[7f41a7d0 HaXOJWTh BEPOSTHOCTH COOBITHI B OIBITaX C
BEPOSITHOCTH safad
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHI COOBITHAMU;
HaxoauTh ¥ (HOPMYJIHUPOBATH COOBITHS:
Oreparyu Haj nepecedyeHre, 00beIMHCHNE JTaHHBIX COOBITHIA,
coObITHE, MIPOTHUBOIIOJIOKHOE JTAHHOMY,
MHOECTBaMU U .
5 WCIIOJIb30BaTh JMarpaMmbl Diinepa,
BITHSIMH.
co KOOPAWHATHYIO TPSAMYIO JUIS PEIIeHUs 3ajad,
Crnosxenue u T0JIB30BATHCS dopmyoii CIOXKEHHS | pemenne yIeOHBIX H
bu6mmoreka [IOK . .
YMHOKEHHE BEPOATHOCTEH /I BEPOSATHOCTEN JIBYX M TPEX | TIPAKTHKO-
. 5 https://m.edsoo.ru . y
BEPOSITHOCTEM. 7f41a7d0 CITy4aiiHbIX COOBITHI; OPHEHTHPOBAHHBIX
VeIoBHAS E— OMEpUpOBaTh  MOHATUSMH:  YCIIOBHAs | 3a1a4
BEPOSTHOCT. BEPOSITHOCTh,  YMHOXKCHHUE BepOHTH(?‘CTCI/I,
HE3aBUCUMbBIC COOBITHS, AEPEBO CIIy4aliHOrO
HeszaBucnumsie
IKCIIEPUMEHTA, HAXOHUTh BEPOSTHOCTH
COOBITHUS .
COOBITUH C TIOMOIIBIO MPaBHJIA YMHOKCHHS,
JIepeBa  CIy4yallHOrO OIbITA, HCIOJIb30BaTh




¢dopMmyny TONHOH BepoOsATHOCTH, (opMyiITy
Baifieca mpu permeHuMH 3amav, OMNPEAENIATH
HE3aBUCUMOCTh COOBITHI 1O ¢(opmyne u 1O
OpraHu3alyy CIy4aiHOrO SKCIIEPUMEHTA,;

MPUMEHATh M3y4eHHbIE KOMOMHATOPHEIE
dbopMynBI  JUISI  TIEPEYUCIICHUS  DJIEMEHTOB

bubnmnoreka [JOK N
DJIeMEHTBI 1 MHOJKECTB, SJIEMEHTAPHBIX COOBITHIA
4 https://m.edsoo.ru . KonrponsHas pabora
KOMOWHATOPHUKHI 7£4127d0 CIIy4aifHOTO OIIBITa, PEIICHHs 3a/1a4 [0 TEOPUH
- BEPOSTHOCTEN;
Cepun
IIOCJIEI0BATEIIbHBI CBOOOIHO  ONEPHPOBATH  MOHATHAMH:
X MCITBITAHHIL OWHApHBI CIy4YaillHBI ONBIT (WCIIBITaHUE),
cmbrranms 5 YCHEX M HEyjlaya, HE3aBUCHMBIE HCTIBITAHHSA, | pelIeHHE YUeOHBIX
nonmoreka [{OK .
1 CepHs MCNBITAHUH, HAXOJUTH BEPOATHOCTH | M MPAKTHKO-
bepnymmu. 5 https://m.edsoo.ru .. .
C L 764127d0 COOBITMH: B CEPHM HCHBITAHMH JIO HEPBOrO | OPUEHTHPOBAHHBIX
JTyqanHbIA _— ycmexa, B CEpUM UCHBITAaHMA bepHy/uM, B | 3amau
BBIOOD 13 OIIBITE, CBS3aHHOM CO CIIyYaiHbIM BBIOOPOM W3
KOHEYHOH KOHEYHOI COBOKYITHOCTH;
COBOKYITHOCTH
CBOOOIHO  ONEpPUPOBATH  MOHSATHUSMH:
» ciry4yaiiHast BEJINYMHA pacnperneneHue
Cayaititeie bubmmorexa LIOK BEPOATHOCTEH zmarpaM;VIa pacnipenenenus, | KonTposbHast
BEJIMYMHBI U 14 https://m.edsoo.ru ’ y '
/7;2 1a7do OuHapHast CITydJaifHast BENIMYMHA, | paboTa
a
pacrpe/CICHI — reOMETPHYECKOe, OMHOMHaIbHOE
pacnpeneneHue
OBIEE
KOJIMYECTBO 34
YACOB I10
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11 KIIACC

KoaunuecTBo yacoB

CnucoK HTOroBBIX IVIAHUPYEMBbIX

Cnoco0 oneHKn

No Haumenosanue KOHTpO HpaKTH BHeKTpOHHLIe pPe3yabTaToB € YKa3aHUEM 3TANlOB UX UTOrOBBIX
pas3/iesoB U TeEM y4eOHo- ODMEDOBARNSE
7 Bcero | JbHbBIE yecKue (bopmup NJIAaHAPYEeMbIX
NMPOrpaMMbI MeTOoAuYecKHne
padoThI padoThI pe3yJIbTaToB
MaTepUAJIbI
OIEPUPOBATH HOHATHAMM:
COBMECTHOE pacrpeienenne JIBYX
CIy4yalHBIX  BEJMYUH,  HCIOJIL30BaTh
3aKOH GOJIBIIHX bubaunoreka IJOK | Tabauiy COBMUeCTHoro PaclpeNeNenns | pemeHne yueOHbIX U
5 https://m.edsoo.ru | ABYyX  CIy4aWHBIX  BENMYMH NI | IPaKTHKO-
qucen i
/7f41a7d0 BBIJICIICHUS pacupeneaeHus Ka)XKIOU | OPUEHTHUPOBAHHEBIX 3a1a4
BEIMYMHBI, ONPEIEIEHHs HE3aBUCUMOCTH
CITy4ailHbIX BEJINYNH;
CBOOOJIHO OIEPUPOBATH MOHATHEM
MaTeMAaTHYECKOTO OKUIAHHMs CIIydalfiHON
BEIMYUHBI (paclpeielicHus ), PUMEHSTh
ODJeMEeHTBI bubmorexa LIOK | cBoiicTBa MaTeMaTH4ECKOrO OXMIAHHUSA | pelleHHe YUeOHBIX U
MaTeMaTUYECKON 6 https://m.edsoo.ru | mpu  pemieHud  3ama4,  BBIYKMCIATH | IPAKTHKO-
CTaTUCTHKHU [7f41a7d0 MaTeMaTHIECKOe OKHJIaHMe | OPHEHTHPOBAHHBIX 32124
OMHOMMAJILHOTO M IE€OMETPUYECKOIO
pacnpeneneHui;
HenpepsiBHbie OTIEPUPOBATH MOHATHSAMH:
ClIyuaiiHbIe COBMECTHOE pacrpeeeHue JBYX
CIly4alHBIX  BEJMYHH,  HCIOJIb30BaTh
BCJIMYMHBI bu6mmoreka [IOK ’ pernieHue y4eOHbIX U
TaOJIMIly COBMECTHOIO  pPacIpeaeeHus
(pactipenenenus), 4 https://m.edsoo.ru . HPaKTHKO-
IIBYX COyYalHBIX  BEIWYMH  JUIS
MOKAa3aTeIbHOE U [7f41a7d0 ” | OpHEeHTHPOBAHHBIX 33189
BBIJICICHUS  pACHpENeNeHnusl  Kakaou
HOPMaJIbHOE BEJIMYMHBI, OTPECICHUSI HE3aBUCUMOCTH
pacnpeneieHus CIIy4YallHbIX BEJIWYUH;




CBOOOJTHO OTIepUPOBATH
HOHATUSIMA:  TUCHCPCHs,  CTaHAapTHOE
OTKJIOHEHUE CIy4yalHOM  BEJIMYUHBI,
PUMEHSITh CBO¥CTBa JIMCTICPCUH
Pacnpenencuue bub6nmnorexa [IOK oo pelIeHne y9eOHbIX U
4 pen CIIy4alHOM BeNWYHMHBI (pacIpeeneHus)
ITyaccona 2 hitps:/m.edsoo.m npu SIICHNH  3aj1ad BEIMHCIATE | Dok KO
Y /7f41a7d0 P p Aad, OpPHEHTHPOBAHHEBIX 337124
JIMCTIIEPCUI0 U CTaHIAPTHOE OTKIOHCHHUE
TEOMETPHYECKOTO W OWHOMHAILHOTO
pacrpe/eeHuid;
BBIYHCIISATh BBIOOPOYHbBIC
XapaKTePUCTHKH MO JaHHOW BBIOOpKE H
OLICHUBATh XapaKTEPUCTHKH TCHEPAbHOI
COBOKYITHOCTH JIQaHHBIX TIO0 BBIOOPOYHBIM
Cssi3b MEKITY bubnuoreka [IOK pelieHne y4eOHbIX 1
. XapaKTEPUCTUKAM. OrneHuBaTh
5 CITy9aifHBIMU 6 https://m.edsoo.ru . TPaKTHKO-
BEPOSTHOCTH COOBITHH W  TPOBEPATH
BEJIMIYMHAMH [7f41a7d0 N OpPHEHTHPOBAHHBIX 337124
NPOCTEHIINE CTaTHCTHYCCKUE THIIOTE3bI,
TIOJIb3YSICh U3yYCHHBIMH
pacipe/ieneHUSIMH.
O6o6menne 1 bubmunorexa [JOK
6 CHCTEMaTH3aLHs 11 https://m.edsoo.ru Kontposbhas pabora
3HAHUH [7141a7d0
OBUIEE KOJIMYECTBO
YACOB I10 34
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