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VYueOHbIi npeameT «MareMaThkay u3ydaeTcsi TpeMsi Y4eOHbIMU KypCaMu:
«Anre0pa 1 Hauala MaTeMaTU4YecKoro aHanuzay, «l'eomerpusy, «BeposSTHOCTh U CTAaTUCTUKAY.



INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOrpaMMe CpEIHEro oOIIero oOpa3oBaHUs, IMOCKOJIbKY, C OJHOM
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIBbHYIO 0a3y Uil HM3y4eHHs BCEX eCTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHbI, (hOPMUPYET JIOTUYECKOEe M aOCTPaKTHOE MBIILICHUE
oOyJaromuxcsi Ha YypOBHE, HEOOXOJMMOM JMJii OCBOCHHUS HH(POPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT  YHUBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOM HAyKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHblil Kypc anredpsl M Hayall MAaTeMaTHUECKOTO aHAIM3a 3aKJIa/JbIBA€T OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHH, OWOJIOTHH, IIOHUMAHHUS OCHOBHBIX
TEHICHIIMA Pa3BUTHS DKOHOMUKH M OOIICCTBCHHOW JXWU3HHW, IO3BOJSICT OPUCHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIIONb30BaTh HMX IS
JManbHeWIero oOpa3oBaHHMs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpems OBjIaJleHue
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTHYeCKOrO aHaIn3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKPETH3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIIUICHHE.

B xonme m3ydenus yueOHOro Kypca «Anrebpa W Hadaisa MaTeMaTUYECKOTO AaHAJIH3ay»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEBHOTO
MOCTPOCHUS MaTEeMaTHYEeCKUX MOJIENeH pealbHbIX CUTYyalluld, WUHTEPIpETaluyd MOTy4YEeHHBIX
pelIeHui, 3HAKOMSITCS C MPUMepaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc o0nagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIA
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIONIMKA (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky ydeOHOM  JesTeNnbHOCTH, TpeOyromen
MPOJO/DKUTEILHOM — KOHIICHTPAIlMd  BHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJIYYECHHBIN PE3yJbTaT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMAaTUYECKOTO aHalIM3a JIEKUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hauajaa MaTeMaTHYECKOTO aHallM3ay BbIICICHBI
CIIEIyIOIINE COJEPKATENbHO-METOUYECKHe NTHHUM: «Uucina U BbUUCICHUSY, «DYHKIHH WU
rpadukn», «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremMaTH4ecKoro aHanu3a», «KMHoOkecTBa U
JoruKay. Bce OCHOBHBIE CONEpXKATEIhbHO-METOJAWYECKHE JHHUM HW3Yy4YaloTCsl Ha MPOTSDKEHUH
JIBYX JIET OOyYeHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
Jpyra M TOCTEIICHHO HACHIASCh HOBBIMH TeMaMU M pasjeiamu. J[aHHBIH ydeOHBI Kypc
SBIIIETCS. WHTETPATHBHBIM, TIOCKOIBKY OOBEAMHSET B cebe colepikaHhe HEeCKOIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TAaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpUsi MHOXKECTB, MaTeMaTudeckas Joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCcE Ooyiee MIMPOKMM MaTeMAaTUYECKUM alMaparoM, y HHUX TOCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIENb pPEaJbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUH Y4eOHOro Kypca, AJsl peuieHHus
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CaMOCTOSITENIbHO C(OPMYJIMPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEpIpeTHPOBATh
CBOH OTBeET.

CopepxarenpHo-MeTOnMYEeCKass  JuHUS  «Yucna W BBIUMCICGHHS) — 3aBEpIIAeT
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMSA JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTro Ha
YpOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero oOpasoBaHus 0co0oe
BHUMaHHE yaenseTcss (OpMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYUCICHHH, BKIIOYAIOIIAX B
ce0si MCIIONb30BAaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKUIKY, BBIIOJIHATH
npuOIMKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIIOBBIC BHIpAYKEHUS, pad0OTaTh C MAaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOUIMMCS MHOXECTBA HATYPaJIbHBIX, IIEJIbIX, PAlMOHAIBHBIX U
JNEHCTBUTENbHBIX YMCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 aTux
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUecKre 3a/1a4u U Orepalu: AejieHue
HaleJIo, ONEpUpPOBAaHME OCTAaTKAaMM Ha MHOXKECTBE LIEJBbIX 4HCced, OcoOble CBOMCTBA
PAlMOHATIBHBIX U HMPPALMOHAIIBHBIX YMCEN, apu(PMETUUYECKUE OIepaluy, a TaKKe H3BJICUYEHUE
KOpPHS ~ HAaTypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Mceld.  bmaronmaps
[OCJIEZIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra MCIOJNb3yeMbIX 4YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHUS AJISl PeIICHUs Pa3IMYHBIX 33aa4 GOpMHUpYeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEeMaTUKH KaK HAyKH U €€ POJIM B IOCTPOCHUH MOJEIEH pealbHOr0 MUpPa, HIUPOKO
UCIIOJNIB3YIOTCSI 0000IIEHIE U KOHKPETH3AIHSI.

Jlunus «YpaBHEHHUS U HEPABEHCTBA» pPeajM3yeTcsl Ha MPOTSIKEHHH BCETO OOy4YeHHUsS Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMsl, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
IPEIYCMOTPEHO pEeIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynprare o0ydaromuecs: OBIaeBalOT
pa3IUYHBIMU ~ METOJAaMHU  pEIICHUS palUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMH, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,
coaepxamux napaMmerpsl. [lonydeHHblEe yMEHMsI IIMPOKO HMCHOJIb3YIOTCS IPHU HMCCIECIOBAaHUU
GbYHKIMI ¢ TOMOIIBbIO TPOU3BOAHOMN, TPU PEIICHUN NMPUKIIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHbIUX 3HaYeHUi GyHkuuu. JlaHHas comepxkarenpHas TMHUS BKIIOYAET B
cebst Takke (GOpMUPOBaHHWE YMEHUH BBIMONHATH pacu€Tel Mo (opmynaM, MpeodpazoBaHUs
palMOHANbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKK€ BBIPAKECHU,
coJlepKalluX cTerneHu u Jjorapudmel. braromaps wusydeHuro anreOpanyeckoro marepuana
INPOUCXOAUT JajibHEHIlee pa3BUTHE aITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JAETYKTUBHBIX PacCyKICHHUH, pabOThl C CUMBOJIBHBIMU
dbopMamu, IpeACTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEIICHHs IPAKTHUYECKUX U €CTECTBEHHO-
HAy4YHbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KakK SI3bIKa HAYKH.

CogepxarenpHo-MeToauuYecKass TUHUS «DyHKIMU U TpaduKU» TECHO MEpeIuieTaeTcs ¢
OPYTMMH  JIMHHSIMH ~ y4e0HOro  Kypca, TMOCKOIBKY B  KakOM-TO  CMBICIE  3adaéT
MOCNIE0OBATEIbHOCT, ~ M3yUeHUss MaTepuana. M3ydyeHue  CTENeHHOW, MOKa3aTelbHOM,
Jorapu(pMHUUECKON U TPUTOHOMETpUYECKUX (YHKIUH, UX CBOICTB U rpauKoB, UCIIOJIH30BAHNE
GyHKIMN Ui pemieHust 3ajjad U3 JpYTUx y4eOHBIX MPEeIMETOB W pPeajlbHOW JKU3HH TECHO
CBS3aHO KaK C MaTeéMaTHYEeCKHM aHaJN30M, TaK U C pelIeHUEeM ypaBHEHHH u HepaBeHCTB. [Ipu
9TOM OOIbIlIOe BHUMaHUE yaensercs (QOPMUPOBAHUIO YMEHHS BBIpaXaTh QopmynamMu
3aBUCHUMOCTH MEXY Pa3InYHBIMUA BETUYMHAMH, UCCIEAOBATh MOJIY4YeHHbIE (YHKIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH coJepKaTeNbHOM JIMHUM HAaLEeleH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIIOIINX BHIPAXKaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B pazIudHON (opme:
aQHAJMTUYECKOHN, Tpaduyecko U CIIOBeCHOH. Ero wu3ydeHwe CcrmocoOCTBYeT pa3BUTHIO



AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOONIICHWI0O ¥ KOHKPETH3AIIWH,
UCTIOJIb30BaHUI0 aHAJIOTHIA.

ConepxatenpHas auHHsA «Hadana mareMaTHUecKOro aHajin3ay MO3BOJISIET CYIIECTBEHHO
paClIupuUTb KPYr' KaK MAaTCMAaTUUCCKHUX, TaK U NPUKIIAAHBIX 3aaa4, JOCTYIIHBIX O6y‘IaIOH_[I/IMCSI,
TaK KaK y HUX IMOSIBJISETCS BO3SMOXKHOCTh CTPOUTH IpaUKU CIOKHBIX (QYHKIUH, ONPEeNsiTh UxX
HaWOOJBIINE U HAUMEHDIIINE 3HA4YCHUs, BBIYUCIATH IIJIOIIAIM CI)I/II‘yp A 00BEMEI TCJI, HAXOAUTh
CKOPOCTH U YCKOpEeHHsI TpolreccoB. JlaHHas cojaepkaTellbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MaTeMaTHYECKHMX MOJICJICH pealbHBIX CHUTYaIlMid, MO3BOJISET
HAXOJIUTh HAWIIydlllee pEIICHUEe B NPHUKIATHBIX, B TOM YHCJIE COIUAIbHO-YKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOI0 aHalM3a CIOCOOCTBYET pa3BUTHIO
a0CTPaKTHOTO, (OPMAITBHO-JIOTHYECKOTO U KPEaTUBHOTO MBIILICHUS, (OPMUPOBAHUIO YMEHHIA
pacrno3HaBaTh IPOSBICHHS 3aKOHOB MaTEMATUKH B HayKe, TEXHUKE U UcKyccTBe. OOy4aromuecs
Y3HAIOT O BbIAAKOIINUXCA PE3yJibTaTax, MOJMYYCHHBIX B XOAC PAa3BUTHA MATCMATHKU KAaK HAYKH, U
00 ux aBTOpax.

CO[[Gp)l(aTeJII)HO-MCTOI[I/I'-ICCKaﬂ mmana «MHOXKECTBAa M JIOTHKa» BKIIIOYACT B CG6$I
JJIEMEHTBl TEOPUM MHOXECTB M MAaTEeMAaTUYECKOH JIOTUKH. TeopeTHKO-MHOKECTBCHHBIC
NPE/CTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOW MAaTeMaTHKU W TpeJiaraloT Hauboliee
YHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMNA BCE pa3jieibl MaTEeMAaTUKU U €€ TPUIIOKCHHUU, OHHU
CBSI3BIBAIOT Pa3HbIC MATEMATHUECKUE TUCIMILIMHBI M UX MPHIOKEHHS B erHOE 1ejoe. [Toatomy
BaXXHO JaTh BO3MOXKXHOCTH 06yqa}0meMyc;[ IIOHUMAThb TeOpeTHKO-MHOH(GCTBeHHLIﬁ SA3BIK
COBpCMeHHOfI MAaTe€MaTUK W HCIOJb30BATH €I0 IJId BBIPAXKCHHUSA CBOUX MEICJIEH. I[pyFI/IM
BAXXHBIM IMPHU3HAKOM MAaTCMATUKW KaK HAYKHU CJIICAYCT NPU3HATH CBOfICTBeHHyIO en CTPOroCTh
00OCHOBaHMI W CJICIOBAaHHWE ONPEACIEHHBIM TIPaBHJIAM ITOCTPOCHHS JOKa3aTelIbCTB.
3HAKOMCTBO C DJIEMEHTaMH MaTeMaTH4YeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHHUS] 00YYaroNINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHUS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOr0  MOJETUPOBaHHUSA, KOTOpble  TPHU3BaHBl  CHOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBHIKOB TIOCTPOCHHUS MOJENIECH peaJbHbIX CHTYyallui, HCCIECIOBAHUSA JTHUX
MOJICJIC C TOMOIIBIO armapara anreOpsl W MaTeMaTHYeCKOTO aHaiu3a, HHTEPIpPeTaIrluu
MOJIYYCHHBIX PE3YIbTATOB. Takne 3alaHuA BIIJICTCHBI B Ka)KI[BIfI M3 pasaciioB IMPOrpaMMel,
MOCKOJIbKY BECh MaTepual y4eOHOTO Kypca MIMPOKO UCTOIB3YeTCs IS PEIICHUS TPUKIIaTHBIX
3amady. llpu pemeHnn peampbHBIX MPAKTUYECKHX 337ady  OOydYaromuecs pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JlearenpbHOCTh MO (HOpMHPOBAHHIO
HABBIKOB PEIIeHUs MPUKIATHBIX 33a/1a4 OPTraHU3yeTCsl B MPOIIeCCe U3YyYEHHS BCeX TeM Y4eOHOTO
Kypca «AnreOpa v Hadalla MaTeMaTHIECKOTO aHATTN3ay.

Ha u3ydenune yueOHOTO Kypca «Airedpa U Hadajga MaTeMaTHIECKOTO aHATN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yucia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuouieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTPACIIEll 3HAHUI U PEaTIbHOW KU3HU.

JleiicTBuTenbHbIe YKcna. PalmoHambHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpubnnKEHHBIE BBIUMCIECHUS, IpaBWJa OKPYIJIEHUS, MPHUKUAKA M OLIEHKAa pe3yJibTara
BBIYHCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anyucy JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyC, KOCMHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlMOHAIBHBIX YPABHEHUN M HEPABEHCTB.
MHorounaeHsl OT OJHOM NEPEMEHHOW. JleleHne MHOro4wjieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENICHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHHMS  HPPAalUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPUUECKHUX
BbIpaXXEHUI. Pelenne TpuroHoMeTpu4ecknx ypaBHEHU M.

Pewenne cucrem NMHEMHBIX ypaBHEHUM. Marpuia CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUUYECKHH CMBICI M CBOMCTBA, BBIUMCIEHHE €I0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEACIIUTEIEH.

ITocTpoeHre MareMaTHYeCKUX MOJENEN peadbHOM CUTyalluH C MOMOIIBK) YPaBHEHUH M
HepaBeHCTB. [IprMeHeHHne ypaBHEHUMN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3afad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAYKU M pealbHON JKHU3HU.

DOyHKUUH U rpadpuKu

OyHKIMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie (yHximu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.
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OO6nacth onpeeneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [ITpomexyTku
3HAKOMOCTOsHCTBA. YETHble M Heu€THble GyHKuuu. [lepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKUHU. MakcuMyMbl 1 MUHUMYMbI QyHKUIKMU. Hanbonbliee 1 HauMeHblee
3Ha4YeHUs (YHKIUU Ha IPOMEKYTKE.

JlunHeitHast, KBaApaTUIHAS U IPOOHO-THHEHHAS PYHKIMH. DIIEMEHTApPHOE UCCIICIOBAHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast pyHKIMS ¢ HATypalbHBIM M IENBIM MOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-oil cTeneHu Kak (pyHKUMHU OOpaTHOW CTENEHU C HATypaJbHBIM
MOKa3aTeJIeM.

[TokazarenbHas u norapudmudeckas GpyHKIUU, UX CBoOMcTBa U rpaduku. Vcnonb3oBanue
rpadukoB QyHKIMIA Il pelIeHus] ypaBHEHUH.

Tpuronomerpuyeckass OKpPY)KHOCTb, OIpPEJIEICHUE TPUTOHOMETPUUECKUX (PYHKUIMH
YHCIJIOBOT'O apryMeHTa.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX IPOIECCAaX U SBJICHUAX. I'paduKku peasbHbIX
3aBUCHMOCTEH.

Hauyana maTeMaTH4ecKoro aHajimu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHuUs MOCIE0BaTeNbHOCTEH. MeTol MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEAOBATEIbHOCTH. VcTOpUsS BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHalln3a KaK aHalln3a OECKOHEUYHO MaIbIX.

Apudmernueckass U reoMerpuueckas —nporpeccud. beckoHedHo — yObIBarorast
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBArOIIEH reoMETpUUECKON MPOTrPECCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrpeCcCHy JUIsl pELIeHUs] pealibHbIX 3a]a4 MPUKIaIHOTO XapaKTepa.

HenpepriBuble (yHKIMH W uX cBoiicTBa. Toukw paspbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNPephIBHBIX (DYHKIIHH JIJTsl pEelIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaHble PyHKIMH. OnpeaeneHne, reoMeTpuuecKuii U GU3NIecKuit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBoaHbIe AneMeHTapHbIX QyHKIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHMSI, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, Omepalvy HajJ] MHOXECTBAMU M WX CBOMcTBAa. Jlnarpammel Ditnepa—Benna.
[IpuMeHeHNnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SIBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YEeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KJIACC

Yuciaa 1 BLIYHCTIECHUS

HarypanbHble w 1ienble 9ucia. [IpuMeHeHWe TPH3HAKOB JICTMMOCTH IEJBIX YHCE,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, anropuTMa EBKina s pemeHus 3aa4 B IeNbIX Yhcax.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO Yucia. ApupMETHUECKHE ONEpalud ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM MtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
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KOMIUIEKCHOro uucia. IIpuMeHeHMe KOMIUIEKCHBIX 4YHCeNl Ul pelleHus (U3HYECKUX U
TFEOMETPUYECKHX 3a]au.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C IOMOIIbIO TPUTOHOMETPUUYECKOM
OKPYXHOCTH. Pellienne TpuroHoMeTpu4ecKiux HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS T0KA3aTEeNbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELIECHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM U COBOKYIIHOCTEH  pallMOHAJIbHBIX,
UppalMOHATIBHBIX, IOKA3aTENbHBIX U JJOTapu(PMUUECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M PEANTbHON JKW3HW, HMHTEPIPETAlus IOTy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'padux xomno3uuuu QyHkuuil. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPJAMHATHOH INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

I'paduueckue MeTonpl pelICHUS ypaBHEHUHW M HepaBeHCTB. ['paduueckne MeTozbl
peueHus 3a/1a4 ¢ napaMeTpaMH.

Ucnionb3zoBanue rpadukoB (QyHKIUN A1 MCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOU3BOAHON K UCCIEN0BaHHUIO (DYHKIIMN HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxosxneHne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHNH HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpuMeHeHne NPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEr0 PEUIEHHWs B IHPHUKIAIHBIX
3ajadax, JIs OIpEJeNIEHUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aAaHHOro (GOopMysol Hiu
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii cMbICa MHTErpaia. Beraucienre onpenenéHHoro nHTerpaina
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHne wuHTErpaja JUid HaxXOXKJIEHHUsS IUIoHiagel miockux ¢uryp u o0bEMOB
T€OMETPUYECKUX TEJl.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEGBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHH) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIUTAHMS:

Cc()OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIecTBa, MPEICTABICHHE O MaTEMaTHYECKMX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMH HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIUSAMH U Ha3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIUTAHMS

c(OpMHUPOBAHHOCTh POCCUMCKON TPakIaHCKON MJEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAyKH W JEATEJIbHOCTBIO YYEHOr0, OCO3HAHHME JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTE€MaTUYECKUM aCleKTaM Pa3jIudyHbIX BUJOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro obOpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryispHas (u3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IuIHBIM chepam
npohecCHOHANBEHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBATH COOCTBEHHBIE
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHMYECKHX IMPOIECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHUYECKUX 3HAHUW ISl pelIeHus 3a7ad B 00JacTU OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



10

c(OpMHUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSA HAYKd M OOILIECTBEHHOW MPAKTUKH, NOHHMMaHHWE MAaTeMaTH4eCKOW Hayku Kak cdepbl
YEJIOBEUYECKOU NIESATEeNIbHOCTHU, ITANOB €€ Pa3BUTHUS UM 3HAYUMOCTHU JUISl PA3BUTHS LIUBUIIU3ALINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHUKU U MaTeMaTUYECKON KYJIbTYpOH Kak CPEJACTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYIIECTBIISITh IPOECKTHYIO U MCCIIEIOBATEIBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U
B IpYIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH U XapaKTePU30BaTh CYILIECTBEHHbIE IMPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH ONpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUS JUII 000OIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATH W TMPEOOPA3OBBIBATH CYKACHHS: YTBEPIAUTEIbHBIE H
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuUs B (akTax,
MaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, MpeasiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IpsIMbIE U
OT TMPOTHUBHOIO), BBICTpPAWBATh AapryMEHTAIMIO, MPUBOAUTH NPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIC CYKJICHHS U BBIBOJIBI;

BbIOUpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KPUTEPHEB).

ba3zoBbie ucciieqoBaTe/IbCKHE 1eHCTBUA:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITENNLHO (OPMYITUPOBATH 000OIIEHUS ¥ BBIBOABI MO PE3ylbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH Je(UIIMTHI HHPOPMAIIHH, JTAaHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOMPOC M JJIS
pELIeHUs 3a1a4H;

BbIOMpaTh WHGOPMAIMIO M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IHYHBIX BHIOB ©  (QopM
MPE/ICTABIICHHUS;
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CTPYKTypupOoBaTh  MHGOpMalMIO, TPEACTaBIATH €€ B  pa3iMuHbIX  ¢opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAE&KHOCT, HMHGOPMAlMU MO  CaMOCTOSATENbHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE JelcTBUS

O0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHHM C YCIIOBHUSAMHU M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKD TOYKY 3PCHHUS B YCTHBIX W IMHUCHhMEHHBIX
TEKCTaxX, JaBaTh IOSCHEHHUS 10 XOAY pEHICHHsS 3aJa4d, KOMMEHTHUPOBATh IOJYYCHHBIN
pe3yJIbTarT;

B XOJIe OOCYXKICHHSI 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOUl TEeMbI, IPOOJIEMEI,
pemaeMoﬁ 3aJa4u, BBICKA3bIBaThb HJACH, HALICJIICHHBIC Ha ITOHCK peHIeHI/Iﬂ, COITOCTABJIATE CBOU
CY)KIIGHI/IFI C CY)KIIGHI/UIMI/I [[pyrI/Ix yqaCTHHKOB auajora, O6H3py‘)KI/IBaTI) pa3JII/I‘-II/IC U CXOICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NPECTaBIIATh PE3YJIbTaThl PEIICHHS 3aJadd, JKCIEPUMEHTa, UCCICIOBAHMs, MPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad NpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, AJITOPUTM PELICHUS 3aJaud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON pedUIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICIUTENBHBIX MPOLIECCOB, HX pe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTHUECKOH 3a7a4uu;

NpEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh INpPH PELIEHUM 3a/ayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ysIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEILHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHnn y4eOHbIX 3a/ay, IMpPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpTaHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padoOT, IOrOBapUBATHCA, OOCYKIATh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HaMH KOMAaHJbl, OIIEHWBaTh KaueCTBO CBOEro BKJaJa B OOMIMH NPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.
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IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOydenumst B 10 kjacce oOy4aromuics IMOMYYUT CICIYIONIME TMPEIMETHBIC
pe3yJbTaThl 1O OTJCIBHBIM TeMaM pabdoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia ¥ BLIYMCIICHUS:

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: PAMOHAIBHOE YUCIIO, OECKOHEYHAs! TTEPUOIMUECKas
Ipo0b, MPOIEHTHI, UPPAIMOHATIBLHOE YHCIIO, MHOXKECTBA pPAIlMOHAJIbHBIX U JEHCTBUTEIBLHBIX
YyuCel, MOAYJIb JEHCTBUTEIBHOIO YUCIIA,

MPUMEHSTH IPOOH U MPOLEHTHI AJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

IPUMEHSTh NPUOIMKEHHBIE BBIYMCICHUS, MPaBUJIa OKPYIJICHUS, NPUKUAKY M OLIEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOZHO ONEpUPOBATH IOHATHUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHWS NMPAKTUYECKHX 3a1ad U
MIPEACTABICHUS JAHHBIX;

CBOOOHO OTEPUPOBATH MOHATHEM: apU(PMETUYECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHMHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIepUPOBATh MOHATUIMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHUsS H HEPABEHCTBA:

CBOOOJTHO ~ ONEpUPOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U ypaBHEHUA-CIICICTBUS, PABHOCWIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPAlMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHHUH, IPUMEHATh METOJ MHTEPBAJIOB [UIsl PEILIEHUS] HEPABEHCTB;

CBOOOZHO ONEpUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM INEPEMEHHOM, MHOTOYJIEH C
HeNbIMU KO3 GUIUMEHTAaMH, KOPHHM MHOTOWIEHa, IPHUMEHSTh JeJeHHe MHOrOWwIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Bueta s perenus 3aiay;

CBOOOZHO oOmepupoBaThb NOHSTHUSAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 sl BBIYUCIEHUS €ro 3Ha4Y€HUs, IPUMEHSTh ONpPENEIUTENN AJIs PEIICHUs
CUCTEMBI JIMHEWHBIX YPaBHEHHUH, MOJEIMPOBATH PEAJbHBIE CUTYallUH C MOMOULIBIO CUCTEMBI
JUHENHBIX YPAaBHEHMM, HCCIEI0BaTh IIOCTPOEHHBIE MOJEINW C IOMOUIbIO MAaTpUll U
oTnpeenuTeNel, UHTePIPETUPOBATh MOIYYEHHBIN pe3ylbTar;

HCIIOJIb30BaTh CBOMCTBA JEMCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHUI;

BBIMIOJHATh NPEOOpa3oBaHUsS  YHCIOBBIX BBIPDAKEHUH, COAEpXKAIlUX CTENeHH C
paloHaIbHBIM MIOKa3aTeNeM;

UCMOJIb30BaTh  CBOMCTBA JIOrapu(MOB uId  NpeoOpazoBaHus  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  HpPpPAlUOHANbHbIE,  ITOKa3aTelbHbIE U
JorapupMHUECKUE YPaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;
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IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BbIPAKEHUI];

CBOOOJHO OINEPUPOBATH IOHATHEM: TPUTOHOMETPHUUYECKOE YypaBHEHHME, IPUMEHATh
HEo0XoauMbIe (POPMYIIBI ISl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUIA,

MOJICIIMPOBATh pEAJIbHBIE CUTyallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
yYpaBHEHHsI, HEpPAaBEHCTBAa 10 YCJIOBUIO 3a/ayM, HCCIENOBaTh IOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUPOBaTh MOHATUAMHU: (PYHKIMS, CHOCOOBI 3aJaHusl (PYHKLUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3zoBanusl rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATh IMOHATUSAMHU: OOJIACTH OMpPEICNICHHSI W MHOXKECTBO 3HAYCHUI
byHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: YETHBICE M HEUETHBIC (DYHKIUH, NEPUOTUYCCKUE
(GyHKIMU, TPOMEKYTKH MOHOTOHHOCTH (YHKIUH, MAaKCHMyMbl W MHHUMYMBI (YHKIIHH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHEe (YHKLUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaQuk CTENeHHON (YHKLMU C HATypajbHBIM M LEJbIM IOKa3aresneM, rpaduk
KOPHS N-0i CTENeH! KaK QYHKIUU 0OpaTHOM CTENeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEpPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAas W JAPOOHO-THHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHSAMHM: IOKa3aTelbHas W JorapupMuuecKas (yHKIUU, UX
CBOIiCTBA M TpadUKH, HCIIOIH30BATh UX TPAPUKH JUTS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (PYHKILIUI YHCIOBOIO apryMEHTa;

UCIOJIb30BaTh Ipaduku (QYHKIUH A7 MCCIeI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M peabHOW KHU3HM, BbIpakaTh (opMyIaMu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIIEPHPOBATH TOHATHIMHU: apuPMETHYECKass U TeOMETpUYecKasl MPOTrPECcCHs,
OecKkOHEYHO yObIBaroIlasi reOMeTpruecKasi Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAbHBIN POCT,
(dbopMyIa CI0XHBIX MPOIIEHTOB, UMETh NIPECTABICHNAE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHH VIS PELICHUS PEeaTbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh  MOHATUSAMH:  IOCJIEJOBATEIBHOCTh, CHOCOOBI  3aJaHuUs
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OIPaHUYEHHBIE MTOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpHIBHBIC (YHKIIMH, TOYKH pa3pbiBa rpaduka
(GyHKIMH, aCUMITOTHI rpaduka GyHKINH;

CBOOOJTHO OTIEPHPOBATH TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTH
CBOICTBa HEMPEPHIBHBIX QYHKIIHUH JIsl pelIeHus 3a/1ay;

CBOOOJTHO ONEpUpOBaTh MOHATUAMHU: TiepBas W BTOpass TNPOMU3BOJAHBIE (HYHKIIHH,
KacaTesbHast K rpaduKy QyHKIUY;

BBIYUCIIATH TPOU3BOJHBIE CYMMBI, IPOU3BEICHHs, YaCTHOTO W KOMIIO3UIIMH JBYX
(byHKUUH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl pELLICHUS 3aau.



14

MHo:xecTBa U JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIEpalluy HaJl MHOXKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUlsl ONUCAaHUS PeabHBIX IPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHSAMH: OIpEIeNCHHe, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOydenumss B 11 kjacce oOydaromuics MOMYYUT CICAYIOIINE MPEIMETHBIC
pe3yibTaThl O OTIEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOTO aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOZHO OINEpPUPOBaTh MOHATUSMHU: HATypaJbHOE U 1LEJ0€ YHCIO, MHOXKECTBA
HaTYpaJIbHbIX M LEJbIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeauMocTH nenbix yucen, HOA u HOK
HaTypaJbHBIX YMCEN IS PEIICHMS 3aa4, IPUMEHATh aroput™ EBknnna;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTATKA IO MOJYJIO, 3aIIUChIBATh HATypaJbHbIE YHCIIa
B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIC YHCIa B aNreOpandyeckoil U TPUroHOMETpHUYEcKol ¢opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBI0 PABHOCHIIBHBIX MTEPEX0IOB;

OCYIIECTBIISATH 0TOOpP KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSATh
HEo0X01uMble (OPMYIIBI [Tl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OIEPUPOBAThH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTb YPaBHEHUH U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PEUICHHS] CUCTEMBI U COBOKYITHOCTEN
pallMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHHUH U
HEPaBEHCTB;

pemarh panuoOHANbHbIE, HPpPALMOHAIbHbBIE, IOKa3aTelIbHbIE, JIOTapupMUUYECKHE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOAYJIN U ITapaMeTpBhL;

NPUMEHSTH TpaduuecKre METObI ISl PELICHUs] YPAaBHEHUI 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C mapaMeTpaMu;

MOJICIUPOBATh pEAIbHbIE CUTyallMd Ha s3bIKE aireOpbl, COCTaBIATh BBIPAKECHMS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJau4d, HCCIEAO0BATH IIOCTPOCHHBIE
MOJIENIU C UCIOIB30BAHUEM alllapaTa ajareOopsl, MHTEPIPETUPOBATH MOIYUYEHHBIN pe3ybTar.

DyHKIUHN U TPaQUKH:

CTPOUTH Tpa@UKU KOMMO3UIMHA (DYHKIUN C MMOMOIIBIO AJIEMEHTApPHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIMIA;

CTpPOUTh TIeOMEeTpHYecKkre oOpa3bl ypaBHEHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH QYHKIMU 11 MOJCTUPOBAHUS U UCCIIEIOBAHUS PEANBbHBIX MPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIM3a:
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UCTIONIB30BaTh MPOM3BOIHYIO [UISL HCCIENOBaHHUA (DYHKIIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBHI;

HAXOJUTh HaNOOJIbIIICe U HAMMEHbBIIIeE 3HAUCHHS (DYHKITMH HENPEPHIBHOW Ha OTPE3KE;

UCIIOJIb30BATh MPOW3BOJHYIO ISl HAXOXKACHHUS HAWIYYIIETO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOIHO OTIEPUPOBATH MOHATUSIMU: TIEPBOOOPA3HAS, ONIPEICIEHHBIN HHTETPAJl, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIHMHA M BBIYHCIATH WHTErpain mo Qopmyne HproroHa-
Jlelbuuna;

HAXOJUTh IJIOUIA]IU IIOCKUX (PUTYP U 00BEMBI TEN C TIOMOIIBIO HHTErPaIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
muddepeHIMATBEHBIX YPaBHEHHI,

pemath MpUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIUAITBHO-DKOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CPpeJICTBAMH MAaTEMAaTHYECKOTO aHAIIK3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJJACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommyecrso yacos D1eKTPOHHBIe
Konrtpoas- | [pakrtu- (undpossie)
n/m  mporpaMmmbl
porp Beero HbIE YecKHne o6pa3oBareib
paéoThI paGoThI HEBIE PECYpCE
MHO0K€eCTBO TENCTBUTEIBHBIX YHUCE.
1 MHuorouneHsl. PauoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI JINHEWHBIX YPaBHEHUHN
2 Oynukiun u rpaduku. CteneHHas QyHKIUS ¢ 12 1
[IENBIM TI0Ka3aTeleM
3 Apudmernueckuil KOpeHb N-0i CTENEeHN. 15 1
UppaunoHanbHble ypaBHEHHUS
4 [MokasatenpHast hyHkius. ITokaszaTenbHbIe 10 1
ypaBHEHHUSI
5 Jlorapudmudeckas Gpynkuus. Jlorapupmuueckue 18 1
ypaBHEHHUSI
6 TpUrOHOMETPHUYECKUE BEIPAKCHUS M YPABHEHUS 22 1
7 TTocse0BaTENBHOCTH M POTPECCHH 10 1
8 Henpepsisabie ¢pynkiwn. [IpousBoanas 20 1
9 IToBTOpeHwue, 0000IIeHIEe, CHCTEMATH3AIUS 5 2
3HaHUHN
OBIIEE KOJIMYECTBO YACOB 10 IIPOTPAMME 136 10 0
11 KJJACC
KonuuyecTBO yacos DIIEKTPOH-
Ne  HammeHoBaHmMe pa3jesioB U TeM . TR ;{;::p o
OHTPOJIbH
n/m nporpamMmsl
porp Beero bie paGoThI eerne o6pasoa-
paGoTsI TeJbHbIE
pecypcest
HUccnenoBanre QyHKIMI ¢ TOMOIIBIO IIPOU3BOIHON 22
T[lepBooGpasHas ¥ MHTErpaj 12
3 I'paduku TPUrOHOMETPUUECKHUX (DYHKIIHUA. 14 1
TpUroOHOMETPHUYECKHE HEPABEHCTBA
4 UppanuuoHanbHbIe, TOKAa3aTeIbHbIC U 24 1
norapupMUYEeCKre HEpPaBEeHCTBA
5 KoMiuiekcHeble uncia 10 1
6 HaTypanbHble U Henble uynucia 10 1
7 CucTeMbl paluoHABHBIX, HPPAIUOHATBHBIX 12 1
MOKA3aTeJbHBIX U JIOrapu()MHUUECKUX YPABHEHHI
8 3ajaun ¢ mapameTpamu 16 1
9 IMoBTOpeHue, 0600IEHNE, CUCTEMATH3AIUS 3HAHUI 16 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

*Marematuka. Anredpa U Hauaira MaTeMaTHIecKoro aHamsa; 10 kiace. yrirydbaeHHoe
o6yuenue Mepsnsk A.I'., Homuposckuii [[.A., ITonsikoB B.M.; nox penaxuueit [logonsckoro
B.E. O0wiecTBO ¢ orpaHnueHHON O0TBETCTBEHHOCThIO M3naTenbckuil nentp « BEHTAHA-
I'PA®»; AxunonepHoe obmectBo «M3narensctBo «lIpocBemenne»

* Marematuka. AnreOpa U Havyajla MaTEMaTUYECKOro aHalu3a; 11 kiacc. yriyoneHHoe
obyuenue Mep3msak A.I'., Homuporckuii [[.A., [Tonskos B.M.; nmox pexaknueii [Togonsckoro
B.E. O6miecTBO ¢ orpaHnueHHON OTBETCTBEHHOCThIO M3naTenbckuii ientp «BEHTAHA-
['PA®»; Axunonepnoe obuectBo «M3narensctBo «IIpocBenieHue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* MaTtematuka: anrebpa 1 Hayajla MaTeMaTHYeCKOro aHajau3a, reoMeTpusi; Anredpa 1 Havasa
mMaTteMaTHueckoro aHanusa; 10 knacc; YrinyOnéHHblil ypoBeHb; MeToanyeckie peKoMeH1aluu K
yuebHuky A. I'. Mepanska, [[. A. Homuposckoro, B. b. [Tonsikosa; Llentp matematuku;
OtBercTBeHHbIH 3a BoiycK I1. A. beccapaboBa

* MaTtematuka: anreOpa 1 Hayajla MaTeMaTHYeCKOTr0 aHajIn3a, TeoMeTpHsi; Anredpa u Havyaja
MaTeMaThyeckoro aHanusa; 11 kiacc; YrinyOnéHHblil ypoBeHb; MeToquuecke peKoMeH1alnu K
yueOnuky A. I'. Mepaisika, JI. A. Homuposckoro, B. b. [lonsikosa; Llentp Mmarematuku;
OtBercTBeHHbIN 32 Bbiyck [1. A. beccapabosa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

—  https://resh.edu.ru/, https://www.yaklass.ru/, https://uchi.ru/, https://fipi.ru/,
https://eqe.sdamgia.ru/.



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://ege.sdamgia.ru/

18

INOACHUTEJIbBHAS 3AIINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOKHOCTh H3Y4YECHUS AUCHUILUINH €CTECTBEHHO-HAyYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
FEOMETPUYECKUX 3a/a4, YMEHHE BBIABUIAaTb M OINPOBEPraTbh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a1ad4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «l'eomerpusi» Ha yriryOJI€HHOM ypOBHE —
pa3BUTHE HMHIUBUAYAJIBHBIX CIIOCOOHOCTEH OOY4YAIOUIMXCS MPH HM3YYCHUH TE€OMETPHH, KaK
COCTaBIISIIONICH MpeaMeTHOH obnactu «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecrevyeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CIenM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIIEUIHOTO MpPO(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriyOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacllUpeHHe MpEeACTABICHUS O TEOMETPUM KakK YacTH MHUPOBOM KYIbTYpbl U
(dopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHEpoBaHHUE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJENSAX, IIO3BOJISIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaIOIIEero MHUpa, 3HaHHE NOHATHIHOIO ammapara mno pasneiny «CrepeoMeTpusi» y4eOHOro
Kypca r€OMEeTpHH;

(dbopMHpoBaHUE YMEHMsI BIIa/IeTh OCHOBHBIMU MOHATUSMHU O MPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEATbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIN;

¢dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OpMUpOBaHHME MOHUMAHMS POJIM AKCUOMATHKU IMpPH MNPOBEACHUU
pacCyXIeHHUI;

dopmMHupoBaHHE YMEHHs BIaJe€Th METOJAMH JIOKa3aTEeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHMSI HX TPUMEHATh, IPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPELICHUsS
CTEpEOMETPUYECKHUX 337a4 M 3aJad C HPaKTUYECKUM CcoJiepKaHueM, (OpMHUpOBaHHE
OpeICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKU B MTPOBEIECHUH JI€YKTUBHBIX PACCYXIACHHUIA;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HAaBAaTEIbHOW AaKTHUBHOCTH, MCCIEA0BATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIUIEHUS], UHTEPEca K U3Y4EHHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh MPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUSX W MPU U3YYEHUH JAPYTHX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECIOBaHUS
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALIMH ITOJIyYCHHBIX PE3YJIbTaTOB.
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OCHOBHBIMH COJIEP)KAaTEeIIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
kjaccax saBisAOTCs: «[IpsiMble M IIOCKOCTH B MPOCTPaHCTBE», «MHororpanHuku», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/BHKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMeTh OMEPUPOBATH MOHATHIME,
pelIeBaHTHBIMH T€OMETPHUH Ha YriayOn€HHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JOTUYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATElIbHBIM JIMHUSM, HO W MO TojaM OOy4YeHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3ylibTaTaM  OCBOCHUS
®enepasibHOI pabouell MPOrpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO TMO3BOJSET OPraHM30BaTh OBJIAJIEHUE T'€OMETPUYECKUMU
NOHATUSAMH W HaBBIKAMH TIIOCIIEAOBATEIFHO M IOCTYIATENbHO, C COOJIIOJCHWEM TNPUHIINIIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKIIOYaTh B OONIYID CHUCTEMY T'€OMETPHUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marth ycnoBus s nuddepeHnmanyu  00yueHUs, MOCTPOSHUS HHIWBUIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0OecrneyuTh yYrayOn€HHOE M3yYyeHHUE TEOMETPUH  Kak
cocTaBsitolIeil yaeOHoro npeamera «MaremMaTukay;

MOJITOTOBUTH OOYYAIOIIUXCS K IMPOJIOJDKEHUIO M3YyYSHHUS MATEMaTUKH C YYETOM BBIOOpa
Oynymieit npodeccuu, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmMUM U MPodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).
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COJAEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. IlonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosioeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapaJlIIeIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemuyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MAPALIECIbHBIE MPSMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSMBIX, MapaJUIeIbHOCTh NOpsAMOM U IIockocTH. [lapamiensHoe MW LEHTpaJbHOE
poeKTUpoBaHue, n3odpaxenue ¢puryp. OCHOBHBIE CBOICTBA MapalljIeIbHOIO MPOEKTUPOBAHUS.
N300paxkeHne Guryp B mapawieIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMH CTOPOHAMH, YTOJI
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajllelbHbIE IUIOCKOCTH,
CBOICTBa NapaienbHbIX IIOCKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], IOCTPOCHUE CEYEHU M.

[lepneHaAUKyISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPIEHAUKYJISPHbIE MpsSMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISIPHON
m10ckocTH. OpTOTrOHaNbHOE MPOEKTUpOBaHUE. lleprneHauKynsap U HakJIOHHBIE: PACCTOSTHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOH JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOoCKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U MJIOCKOCTBIO, IBYTPaHHBIN yroJl, JMHEHHBIN
yroia JBYIpaHHOro yria. TpéXrpaHHbli W MHOrorpaHHble yriabl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buael MHOrorpaHHukoB, pa3BEpTka MHOrorpa"Huka. I[Ipusma: n-yrosbHas mpusma,
npsiMasi 1 HAaKJIOHHasl MPU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
IPSMOYTOJIBHBIA MapajulesIeNIiNe]l W ero coWcrBa. KparTyailime Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
NpaBUIbHON mnUpamMubl. [IpaBuiibHbIE MHOTOTpPAaHHUKH: MpaBUJIbHAs NpHU3Ma M IpaBUIbHAs
MUpaMuJia, MpaBUIbHAS TPEYTOJIbHAS MTUPAMHJIA M TIPABIIBHBIN TeTpadp, kyo. [IpencraBienue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEeHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSIMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAHHHMKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETpHUS MapajUlesIeNuIeNa, CUMMETpUs
MPAaBWIbHBIX NPU3M, CHMMETPUS IPABUIIBHON ITUPAMHUIBI.
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BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHbIE W IPOTUBOIOJIOKHO HAIlpaBJICHHbIE BEKTOPbL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpAaMHU: CIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha uucio. [loHaTne komiuiaHapHsle BEeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuino mnapauienenunena. Teopema 0O pasgokKEHUH BEKTOpA MO TPEM
HEKOMIUIaHApHbIM  BekTOopaM. IIpsAmoyronpHas cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsi3zb MeXAy KOOpAMHATAMU BEKTOpA M KOOpPAMHATAMHU TOYEK. YTOJI
Mexay BekTopamu. CKaJasipHOE IPOU3BEIEHHE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHsATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpasyrolue nopepxHocTed. Tena BpalleHus: LUMIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U IUIOCKOCTH, KacaTelabHas IIOCKOCTh K
cdepe. U300paxkeHne Ten BpalleHUs Ha MIOCKOCTU. Pa3BépTka nunuHapa u konyca. CUMMeTpHs
cthepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienienunena u ciuenctBus u3z He€. OObEM MpsMONW W HAKIOHHON NPU3MBI, LUIHHIPA,
nupaMuibl 1 KoHyca. O0BbEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OTUCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHOU B
MHOTOTPaHHMK WJIU TEJIO BPALLCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cepsl u e€ yacteid. [lomobue B
npoctpaHcTtBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, roMoTeTus. PemeHne 3agay Ha IUIOCKOCTH C MCIIOJIb30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTtpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEUYEHUs MWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYeHHsS KOHyca (mapajjieibHble OCHOBAaHHUIO M
MPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI Iapa, METOJIbl IMOCTPOCHUSI CEYEHHUI: METOJ CIE/I0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuy HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXEHHMs. [IpsmoyronpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. Koopa1uHaTHO-BEKTOPHBIM METON MpH
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHsl B IPOCTPAHCTBE

JBwxenuss mpoctpanctBa. OtoOpakenus. JIBmwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMII: MapauIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,
3epKaibHasi CHMMETpPHS, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust monodus. Ilpsmas u chepa
Olinepa.
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IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJIIEHHBIA YPOBEHb) HA YPOBHE CPEJJHET'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaxaaHckoe BOCIMTaHUE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIMU  OOYYArOMIerocsi KaKk AaKTUBHOTO U
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, NPOLEAYp TpakJIaHCKOTO O0OIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMH HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIUSAMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpMUPOBAHHOCTh POCCUNMCKOMN IPa’kJaHCKON MIAEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAyKH W JEATEIIbHOCTBIO YYEHOr0, OCO3HAHHME JMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro obOpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3nyeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE NP 3aHITHUSIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IuIHBIM chepam
npo(hecCHOHANBLHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBATh COOCTBEHHBIE
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaINPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHMYECKHX IMPOIECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
I00AaNBFHOTO  XapakTepa  JKOJOTHMUYECKUX  MpoOJieM, OpHeHTalus Ha  [PUMEHEHHE
MaTeMaTHUYECKUX 3HAHUW ISl pelIeHus 3a7ad B 00JacTU OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:
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c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAYKU U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEeMaTUYECKOH HayKH Kak chepsl
YeJIOBEUECKOU JCATEIBHOCTH, ITANOB €€ Pa3BUTHUSA W 3HAYUMOCTH ISl PA3BUTHS ITMBHIU3AIIHH,
OBJIAACHHUEC SA3BIKOM MAaTEMaTUKHU U MaTeMaTHYECKOHU KyHBTypOﬁ KaK CpCACTBOM IIO3HAHUSA MUPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTE MHANBUAYAJIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBISBIISITh M XapaKTEPU30BATh CYNIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAY TMOHATHAMH, (OpPMYTUPOBATH ONPEACICHUS  TOHSATHMH,
YCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Uil O00OUICHHA W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBATh U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHHMSIX U  YTBEPXKICHHUSIX, TMpeasaratb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTUBHOTO), BBHICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH NTPHUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BBIOMpATh Crmoco0 pemieHus y4eOHOW 3agaud  (CpaBHHMBATh HECKOJbKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOMSANMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme a1eicTBUSA:

HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUSI, (OPMYIUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, MCCIEJOBAHHE IIO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs], UCCIIeI0BAaHUS, OIIEHUBATh JTOCTOBEPHOCTh MOIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX I OTBETa Ha BOIIPOC M IS
pelIeHus 3a1a4H;



24

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WMHPOpPMALMIO, TMPEACTaBIATh €€ B  pa3iuyHbIX  (opmax,
WILTIOCTPUPOBATh IPaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0uenne:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUM C YCIOBUSMHU M IEJIAMU
06HI€HI/IH, ACHO, TOYHO, I'PaMOTHO BBIPAXKATH CBOIO TOYKY 3PCHHA B YCTHBIX W IHNCBMCHHBIX
TCKCTAaxX, JaBaTb IOACHCHUA II0 XOAYy pCelICHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-ICHHblf/'I
pe3yJbTar;

B X0/€ OOCYX/IEHUS 3a/aBaTh BOIPOCHI MO CYHIECTBY OOCYXIAaeMOH TeMBbI, IPOOIEMEI,
pemaeMoil 3a1auu, BBHICKA3bIBaTh WICH, HAllEJICHHBIE HA MOWCK PELICHHs], COMOCTaBISITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JAMajora, oOHapyKHBaTh pPa3jiHyuue U CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEJICTaBISITh PE3yAbTaThl PELICHHs 3aJauyM, SKCIEPUMEHTAa, HCCIEIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MNpPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTUBHBIE yHHBepcaJdbHble yueOHbIE AeiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/aud, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBbIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yJabTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysibTaTa pelleHrs MaTeMaTHUeCcKOH 3aauu;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX, HAM/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLeIHM M YCIOBHSIM, OOBSICHATH IPUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHOH pabOTHI TpU
pelieHnn y4eOHbIX 3a/ay, IMPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
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IpYTMMH YI€HaMHd KOMAaHJbI, OLIEHHWBAaTh KayecTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT IO
KpUTepUsM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0ydaromuiicss HayquTCs:

CcBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATUAMHU CTEPEOMETPUH IIPH PEIICHUU 33134 U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKIEHUM;

OPUMEHATh AKCUOMBI CTEPEOMETpPUM U CIEACTBUS U3 HHUX IPU  PELICHUU
FEOMETPUUECKUX 3ajay;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIONOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
IPOCTPAHCTBE, NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEpUpPOBaTh HMOHSTHUAMMU, CBSI3aHHBIMU C YIJIAMU B MPOCTPAHCTBE: MEXKAY
HOPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBS3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJTHO PACHO3HABATh OCHOBHBIE BM/Jbl MHOIOIPAaHHMKOB (TIpU3Ma, HUpPaAMUJA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOUPAst OCHOBaHMS IS KIacCU(DUKALIHY;
CBOOOJHO ONEpPUPOBATh IOHITUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBIINOJIHATH apajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIBHOE TPOEKTUPOBAHNUE (PUTYp Ha
IUIOCKOCTb, BBIIOJIHATH N300paXkeHUs (PUryp Ha MIOCKOCTH;

CTPOUTh CEUYEHHS MHOIOTPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIOJIHATH (BBIHOCHBIE)
IUIOCKUE YEpTEKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMuia),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT,

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPaMH;

pemaTh 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHYECKUX OTHOIICHUH W HaXOXJACHHE
FEOMETPUUYECKUX  BEIMYMH, TNPUMEHS H3BECTHBIE METOABl IIPU  PELICHUH
MaTEMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHSTH [IPOCTEHIINE MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aj1ay;

U3BJIEKATD, npeoOpa3oBbIBaTh W HHTEPHPETHPOBaTH  MHGOPMAIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTAaBICHHYIO Ha uyeprexax u
PHUCYHKaX;

NPUMEHSTh TOJyYyeHHbIE 3HAHUS Ha TMpaKTUKE: CpaBHUBAThb M aHAJIM3UPOBATH
peanbHbIe CUTYAIH, IPUMEHITh U3YYCHHBIC MOHSATUS B NPOLIECCE MOUCKA PEIICHUs
MaTeMaTH4ecKu c(hOpMyTUPOBAHHON IPOOIEMbI, MOJEIUPOBATh PEAbHbIE CUTYalluu
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Ha $S3bIKE TEOMETPHH, MCCIEA0BaTh IMOCTPOCHHbIE MOJIEIN C HCIOJIb30BaHUEM
FEOMETPUUECKUX TMOHATHI W TeopeM, ammapaTa anredpbl, peuiarb MPaKTHYECKHE
3aJ]aui, CBA3aHHbIE C HAXOXKJACHUEM [€OMETPUUECKUX BEJIIUNYUH;

UMETh MpEeJICTaBlIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOMN
yacTu (pyHAaMeHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca o0ydaromuiicst HAyIuTCs:

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C IMJIMHAPHUYECKOH, KOHUYECKON U
ceprudeckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

OTIEPHPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAICHHS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U Imap) U 0ObIACHATH COCOOBI
MIOJTyYEHUS TeJl BPAIICHUS;

KJIacCU(UIUPOBATh B3aUMHOE PACIIOIOKEHHUE CPEephl U TNIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpAIICHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpallleHHs, TEOMETPHUECKUX Tesl C
pUMEHEHUEM (OPMYIT;

CBOOOJIHO OMEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHAIMSMM T€J BpAIIEHUS U
MHOTI'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHbBIN B cepy U ONMMCAaHHBIA OKOJO chepsl,
cdepa, BiMcaHHAss B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIIATh COOTHOLICHUS MEXY IUIOIIASIMH MTOBEPXHOCTEH U 00bEMaMH MOJAO0OHBIX
TeJI;

n300paxaTrh H3ydyaeMble (UTYphl, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUs
TeJ BpallCHUS;

U3BJICKATh, WHTEPIPETHPOBaTh W TNPeoOpa3oBBIBaTH  HH(POPMAIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (HUrypax, IMPEICTaBICHHYI0 Ha 4YepTexax u
PHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YpaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pemaTh TEeOMETpPHUYECKHE 3aJadi Ha BBIYHCICHHE YIJIOB MEXAY NpPSIMBIMA U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METOa MIPU PELICHUN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B TIPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHUN;

BBIMOJIHATh HM300pa)XCHHsT MHOTOTPAaHHMKOB W TEJ BpAIICHUS TPH IMapajuIeIbHOM
nepeHoce, MeHTPaTbHONH CHMMETPUH, 3€PKATbHOH CUMMETPHH, TIPU MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOWTH CEUEHHWS] MHOTOTPAHHWUKOB W TN BpalleHHWs: CEYCHHS [IMIMHIpA
(mapamienbHO W MEPIEHANKYISIPHO OCH), CEYCHHS KOHYca (MapajuieIbHbIe OCHOBAHHUIO
U TIPOXOJIAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHHMH: METOJl CIEIOB, METOJ BHYTPEHHEro
IPOEKTUPOBAHUS, METOJ] TIEPEHOCA CEeKYILEH IMIIOCKOCTH;
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JIOKa3bIBaTh TCOMETPUYECKUE YTBEPIKICHUA,

NPUMEHATh TEOMETpHUYeCKUe (AKThl ISl PEIICHHs CTEPEOMETPUYECKHX 3ajad,
MPEIOJIAaraf0IINX HECKOJIBLKO IIaroB PEIIeHUs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMe;

pemarh 3alayd Ha JIOKA3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUH M HaXOXKICHHE
TCOMECTPHUYCCKUX BCIUYNH,

NPUMEHSTH MPOTPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPU
PELICHUH CTEPEOMETPUICCKUX 3a]1ad;

NPUMEHSTHh TOJyYCHHBIC 3HAHWs Ha TMPAKTHKE: CPaBHHUBATh, AaHAIM3HPOBATH U
OILICHUBATh PEAIbHBIC CUTYalluu, IPUMEHSITh H3yYCHHBIC IOHATHS, TEOPEMBI, CBOHCTBA
B Tpollecce TIOMCKAa PEUICHHUS MaTeMaTHYeCKd CQHOPMYIHPOBAHHOW MPOOIIEMBI,
MOZACIINPOBATE PCAJIbHBIC CUTYyallUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHLIC
MOJICTTM C WCIOJB30BAHUEM T'C€OMETPHUSCKUX TOHATHA M TEOpEM, armapara aureopsl,
peiiaTh NPAKTHYCCKUC 3ada4U, CBA3AHHBIC C HAXOKIACHUCM I'COMCTPHUYCCKUX BCINYHH,
UMETh MPEJCTABICHUSI 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHH KaK COCTaBHOMN
JacTu GyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOH-
Ne HanMeHoBaHMe pa3esioB H TeM Konrpons | IIpakTh- :’::l‘:bpo%le)
n/n NMPOrpamMMbI Bcero HbIE uecxue o6pazoBareih
padoThI padoThI Hbie peCypesl
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumnoe pacronoxeHue npsiMbix B 6 1
POCTPAHCTBE
3 HapaJ'IJ'ICJ'ij{OCTB MPSIMBIX U 3
IJIOCKOCTEH B MPOCTPAHCTBE
4 HepneHI[mfynﬂpHOCTb MPSIMBIX | o5
IUTOCKOCTEH B MIPOCTPAHCTBE
5 Vsl u paccTosHUS 16
6 MHororpaHHUKH 7 1
BexTops!l B mpocTpaHcTBE 12
8 [ToBTOpECHHE, O606H16HI:I€ u 5 5
CUCTEeMaTH3alMsl 3HAaHHHA
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[MPOT'PAMME
11 KJIACC
HaumeHoBaHue pa3ie/ioB U TeM Komriectso vacos DNeKTpOHHEIE
Ne n/n NporpaMmel Beero Koutpoasnsl = Ipakruueck (cppossre)
€ paGoThI ne paGoThI o0pa3oBaTenbHble
pecypest
1 AHanuThueckas reoMeTpust 15 1
9 [ToBTOpeHue, o606meHI/vle u 15 1
CUCTEeMAaTH3aIHsl 3HAHHHA
3 Tena BpameHus 24
4 OO6BEM MHOTOTrpaHHUKA 17
5 [Tnomaau moBEpXHOCTH U 0OO0BEMBI 9 1
KPYTJIBIX TeJ
6 JBrxeHus 5 1
7 [ToBTOpEHMeE, 0606HICHI:IG u 17 5
cUCTeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 3 0

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Maremaruka. ['eomerpus; 10 knacc. yrinyonennoe ooyuenue Mepsmsik A.I'., HomupoBckuii
H.A., TlonsikoB B.M.; nox penakuueit [Togonsckoro B.E. O0miecTBo ¢ orpaHu4eHHOM
orBeTcTBeHHOCTHIO0 U3narensckuii neHTp «BEHTAHA-I'PA®y; AxumonepHoe o01iecTBo
«M3marenscTBO «lIpocBemienne»

* Matematuka. ['eomerpus; 11 kiacc. yriyonennoe odyuenue Mepsinsik A.l., HomupoBckuii
I.A., Tlonskos B.M.; mox penakiueii [Togonsckoro B.E. O0miecTBo ¢ orpaHUu4eHHOM
oTBeTcTBeHHOCTHIO M3narennckuii nenTp «BEHTAHA-I'PA®y»; AkurionepHoe 00IIECTBO
«3marenncTBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

* MaremaTuka: anredpa ¥ Hadajia MaTeMaTHYECKOTo aHaim3a, reometpus ['eomerpust 10 kitacc
Yrny6néHusiii ypoBeHb, MeTomuueckre pekoMeHaanuu Kk yaeOnuky A. I'. Mepamsixka, 1. A.
Homupogsckoro, B. b. Ilonskosa; Llentp Mmatematrku OTBETCTBEHHBIHN 3@ BBIITYCK

I1. A. Beccapabona; Jlara moanucanusi K ucnoiap3oBanuio 15.02.2023. AknuoHepHoe
obmectBo «M3marenscTBO «llpocBemenne». Poccuiickas @enepanus, 127473, r. Mocksa, yi1.
Kpacnonposerapckas, 1. 16, ctp. 3, stax 4, nomenienue I. Ajxpec 37eKTpOHHOM MOYThI
«[Copsiueit muHUNY» — VOPros@prosv.ru.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

—  https://resh.edu.ru/, https://www.yaklass.ru/, https://uchi.ru/, https://fipi.ru/,
https://eqe.sdamgia.ru/.
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INOACHUTEJIbBHAS 3AIINCKA

Y4yeOnblli Kypc «BeposTHOCTP H CTaTUCTHUKA» yriayOJEHHOTO YPOBHS  SIBISICTCS
MPOJIOHKCHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOI0 Kypca yriryOJIEHHOTO YPOBHS HA YPOBHE
cpeaHero ooOmiero oOpa3zoBaHMsA. Y4YeOHBIH Kypc MpeaHasHayeH i (opMuUpOBaHUS Y
00yJarouuMxcsi CTaTUCTUYECKON KYJIbTYpbl W TOHUMAHHS POJM TEOPUU BEPOSTHOCTEH Kak
MaTEeMATHYECKOTO WHCTPYMEHTA IS U3YYCHHUS CIyYalHBIX COOBITHIA, BETUYMH WU TPOIIECCOB.
[Ipu w3ydeHnn Kypca oOoramarTcs MpeACTaBICHUS OOYJaIOIIMXCS O METOJaX HCCIEIOBaHUS
W3MEHYMBOTO MHpA, PA3BHBACTCS TNOHMMAHWE 3HAYUMOCTH M OOIIHOCTH MaTE€MaTHYECKHUX
METOJIOB MO3HAHUS KakK HEOThEMJIEMOM YaCTH COBPEMEHHOTO €CTECTBEHHO-HAy4YHOT'O
MHPOBO33PEHHUS.

Conepkanre ydueOHOTO Kypca HAMpaBJICHO HA 3aKPEIUICHHE 3HAHWM, TMOJYyYEHHBIX MPHU
M3YYCHUU Kypca Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U Ha Pa3BUTHUE MPEACTABICHUN O
CIIy4alHBIX BEJTMYMHAX M B3aUMOCBS3SX MEXKIYy HUMHU Ha BaKHBIX MPUMEPAX, CHOXKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYXKAIOMIero Mupa. B pe3ynbrare y 00yqarmuxcs JOHKHO chopMHpOBaTHCS
NpelCTaBlIeHUe O Haubolee YHOTPEOUTENbHBIX M OOIIUX MaTeMaTHYeCKUX MOJEINSX,
UCIIONB3YEMBIX  JUISI ONHCAaHUS AHTPOIOMETPUYECKUX M  JeMorpauueckux BETUYHH,
MOTPEITHOCTE B  paslIMYHbIC poOJAa H3MEPEHHUSAX, [UIMTCIBHOCTH OCE30TKAa3HOW padoThI
TEXHUUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHHI M MPOLIECCOB B OOIIECTBE.
Y4eOHbI Kypc sBisieTcss 0a30i i OCBOCHHSI BEPOSTHOCTHO-CTATHCTUYCCKUX METOIOB,
HEOOXOMMBIX CIICIMAIIUCTAM HE TOJIBKO MHXCHEPHBIX CIEIUATIbHOCTEH, HO TAKXKE COI[UATBHBIX
U TICUXOJIOTHYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKH B 3HAUYUTEILHON Mepe
WCIIOJIB3YIOT alllapaT aHajdu3a OoybIIUX JaHHBIX. LleHTpanpHYH0 dYacTh y4deOHOTO Kypca
3aHMMaeT OOCYKIeHHE 3aKoHa OOJbIIMX YKcel — (YHIaMEHTAIBHOTO 3aKOHA MPHUPOJIBI,
HUMEIOIIET0 MaTeMaTHYeCKy0 (popMaln3aiuio.

B cooTBeTCTBUM ¢ yKa3aHHBIMHU IENISIMH B CTPYKType y4eOHOro Kypca «BeposTHOCTH U
CTaTHCTUKA» Ha YrayOJIEHHOM YpOBHE BBIIETICHBl OCHOBHBIE COJIEp)KATENbHBIE JIUHUU:
«Cny4JaiiHble COOBITUS U BEPOSTHOCTU» U «CiydailHble BETMUYUHBI U 3aKOH OOJBIINUX YHCEID.

[ToMuMO OCHOBHBIX JIMHUM B Y4EOHBIH KypC BKIJIIOYECHBI AJIEMEHTHI TeOpu: rpadoB U
TEOPUH MHOKECTB, HEOOXOUMBIE JIJISl TIOJIHOIIEHHOTO OCBOCHHSI MaTepHayia JaHHOTO y4eOHOTO
Kypca ¥ CMEXXHBIX MATEMATHYECKUX yUEOHBIX KYPCOB.

Conepxkannie nuHuUM «CiydailHbie COOBITHS W BEPOATHOCTH» CIYKUT OCHOBOM JIst
dbopMUpOBaHUA TPEACTABICHUN O pacHpeleleHHH BEPOSTHOCTEH MEXIy 3HAYCHHSIMH
CIy4alHBIX BEIMYMH. BaXHyl0 4acTh B 3TOH COAEpk ATEIbHOM JMHUM 3aHUMAET W3y4YeHUE
TEOMETPUUECKOTO U OMHOMHUAIBHOTO paclpeieNieHuii W 3HAaKOMCTBO C HMX HEMPEephIBHBIMU
aHaJoraMu — MOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPEICICHUSIMU.

Tembl, CBsA3aHHBIE C HEMPEPHIBHBIMU CIYYaWHBIMH BEIMYMHAMH W PaCIpEACIICHUSIMH,
aKICHTUPYIOT BHUMaHHE OOYYaIONIMXCS Ha ONMWCAHUM W WM3YYCHHHM CIy4YaWHBIX SIBICHHHA C
MOMOIIBI0 HEMPEephIBHBIX (PyHKIMHA. OCHOBHOE€ BHUMAHHME YJESETCS TOKA3aTeIbHOMY |
HOPMaJIbHOMY PacIpeeICHUSIM.

B yuebGHOM Kypce mnpeaycMaTpuUBaeTCs O3HAKOMHUTEIHHOE H3YUEHHE CBSI3U MEXKIY
CIIy4aifHBIMU BEIMYMHAMH M OMHCAHUE 3TOH CBS3U C MOMOIIBIO KOAPDUIIUEHTA KOPPETSIUU U
€ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTBHl COJACPKAHUS PA3BHBAIOT TeMmy «JlnarpaMMbl
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pacceuBaHMs», W3YYEHHYI0 Ha YypOBHE OCHOBHOrO oOmiero oOpa3oBaHHs, U BO MHOI'OM
OMMPAIOTCS HA CBEJICHUS U3 KYPCOB alreOpbl U TEOMETPHH.

Emeé oaun sneMeHT copep:kaHusi, KOTOPBIN MpeAaraeTcsi Ha 03HAKOMUTEIbHOM YPOBHE —
MOCIIEA0BATEIHPHOCTh CIIYYaliHBIX HE3aBUCHUMBIX COOBITHH, HACTYHAIONIMX B €IUHUILY BPEMEHHU.
O3HakoMJIEHUE C pacHpe/eICHUEM BEPOATHOCTEH KOJIMYECTBA TAKUX COOBITUM HOCHUT
Pa3BUBAIOIINN XapaKTep H SBISCTCS aKTyalbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIIIX
Ha Yy4eOHBbIC CIEIUAIBHOCTH, CBS3aHHBICE C OOIECCTBEHHBIMH HAyKaMH, TICUXOJIOTHCH U
yIpaBJICHUEM.

Ha uzydenue yueGHOro xypca «BeposTHOCTb M CTaTUCTHKa» Ha YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

I'pad, cBszubli Tpad, nmyTu B rpade: nukibl u 1end. CTeneHb (BaJeHTHOCTh) BEPILIUHBI.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CnyyvaiiHbple KCIIEPUMEHTBI (OMBITHI) U CIy4aiHble COOBITHS. DJIEMEHTApHbIE COOBITUS
(ucxozpl). BeposiTHOCTh ciydaiiHOrO COOBITHS. BINM30CTh 4acTOTBI M BEPOSTHOCTU COOBITHUH.
Crny4aiiHbI€ OTIBITHI C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHSIMH.

Ornepanuu HaJl COOBITHSIMU: TEpecedeHue, 00bEeINHEHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra cloKeHUs BEPOATHOCTEM.

VYcnoBHas BEPOSITHOCThb. Y MHOKEHUE BEPOATHOCTEN. JlepeBO CIIyd4allHOTO HKCIIEPUMEHTA.
®opmyina noiHoi BeposatHocTu. Popmyna baiteca. HezaBucumblie coObITHS.

BbunapHblii ciyyaiiHbIil ONBIT (MCHIBITaHKE), yCIIeX U Heynada. He3aBucuMBbIe HCIIBITaHUS.
Cepust He3aBUCHMBIX HUCHBITAaHUN 10 mepBoro ycmexa. IlepectaHoBku u daktopuan. Yucio
coueranuil. Tpeyronsauk [lackans. @opmyna 6uHoma HeroToHa.

Cepuss He3aBUcUMbIX HcnblTaHuil bepHymnu. CoydallHelii  BBIOOp U3 KOHEYHOMH
COBOKYIIHOCTH.

CnyuaitHass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacripesesieHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpeneseHuii, B TOM YHciie TeOMETPUIECKOe U OMHOMHUAIIBHOE.

CoBMecTHOE pacHpeleeHHe JBYX ClydalHbIX BenuduH. HesaBucumble ciyvaiiHble
BEIMYMHBL. MaTeMaTH4yeckoe OXKUJaHue CiydailHoW BenuuuHbl (pacnpeznencHus). [Ipumepsr
IPUMEHEHHS MAaTeMaTH4eCKOro OXKUAaHWs (cTpaxoBaHue, JoTepesd). MaTtemaruueckoe
OXKulaHue OMHApHOW Ciy4aiiHOM BeIMYuMHBI. MaTeMaTH4ecKoe OKUIAHHWE CYMMBI CIy4YaiHbIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHNuEe Te€OMETPUUECKOr0 1 OMHOMUAIBHOTO paclpeieIeHHH.

Hucniepcusi W CTaHIAPTHOE OTKJIOHEHWE CIyYalHOW BETWYWHBI (pacmpenesieHus).
Hucniepcusi OMHapHOW CIydailHOW BENWYWHBI. MareMmaTndeckoe OXKHJaHUE TMPOU3BEACHUS U
JICIIEPCUSl CYMMBI HE3aBHUCHMBIX CIy4alHBIX BeJIMYUH. /[ucniepcus u cTaHIapTHOE OTKJIIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKIOHEHHE T€OMETPUYECKOTo
pacupeneneHus.
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11 KJIACC

HepaBenctBo UeOwiméBa. Teopema YeOwbrméBa. Teopema beprymm. 3akoH OoibIIMX
yucen. BpiOOpouHbIi MeToj uccienoBaHuil. BreiOopounbie xapakTepucTukd. OIleHHUBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpOoCTEHIIMX THUIOTE3 ¢ TOMOIIBIO
U3Y4YEHHBIX PaCIpeICICHUN.

HenpepeiBHble ciydaiible BenuuuHbl. [Ipumepbl. DyHKIUS IUIOTHOCTH BEPOSITHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelieHUe U €ro CBOMCTBA. 3ajaud, HPUBOJALINE K
MOKa3aTeJIbHOMY pPacHpeieNeHn0. 3aaud, NPUBOAAIIME K HOPMAaJIbHOMY paCIpEACIICHHUIO.
OYHKIMSA IIOTHOCTH BEPOSITHOCTH IOKA3aTEeNbHOTO pachpesesieHus, (QyHKIUS [UIOTHOCTU
BEPOSITHOCTH HOpPMaJbHOro pactpezeneHus. OyHKIMsS MIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacupeneneHus.

[TocnenoBaTeIbHOCT OJUWHOYHBIX HE3aBUCHUMBIX COOBITUH. 3amadyu, MPUBOISAIINE K
pactpenenenuro Ilyaccona.

KoBapuamnust aByx ciydailHeix BenuduH. Kod(huIHMEHT IUHEWHOW KOPPEISIIUH.
CoBmecTHBIC HAOMIOIEHNS BYX BeIMUnH. Beibopounsiii koahdunuent xoppensiuun. Pasmuane
MEXIYy JUHEHHON CBS3bI0 U NMPUYMHHO-CIEACTBEHHOHN CBs3bi0. JIMHEWHas perpeccus, METO.
HaMMEHBIIINUX KBa/IpaTOB.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHKA» (YTJIYBJEHHBIM YPOBEHB) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaromlerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHICKOTO OOIIECTBA, MPEACTABIEHUE O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEenyp TpakJaHCKOTro oOIiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJEWCTBOBATH C COIMAIBHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON TPakJJTaHCKON MIEHTUUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTeMAaTHMUECKOW IIKOJbI, UCIOJIb30BAHUE STUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOTO  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAayKH W JEATEeIIbHOCTHIO YYEHOr0, OCO3HAHHME JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHHWH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3nyHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHUSA:



33

c(OpMUPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYECKHE 3HAHUS B MHTEpecax 3J0POBOT0O
u Oe3omacHOro obOpasa >XKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pEryysgpHas (pu3HuecKkas akTUBHOCTB),
¢du3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHON J€SITEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTU TPYIOJIO0Ms, HHTEPEC K pa3IMyHbIM cdepam
npoeCCHOHATILHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKON M €€ MPHUIIOKEHUSIMHU, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHbIE
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaT€MaTH4YeCKOMY OOpa3oBaHHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIlPaBICHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOW KYNbTYpbl, I[OHUMAHUE BIIUAHUSA COLMAIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME HPHUPOJHOM M COLHMAIbHOW Cpeibl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYECKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY>KAIoUIe Cpelbl, MJIaHUPOBAHUE
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOILECTBEHHOW NPAKTHKH, IOHMMAHUE MAaTEMaTUYECKOM HayKHu Kak cepbl
YEJIOBEYECKON NEATEIIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIN3ALINH,
OBJIaJICHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTU4YECKON KYyJIbTYpPOH KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYILECTBJISATh MPOEKTHYIO M UCCIIEN0BATENbCKYIO I€ATEIbHOCTh UHINBUYaIbHO U
B IpYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble JJorn4eckne 1eMCTBUS:

BBISABJIIAATE U xapaKTepnsoBaTL CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEMATHUYCCKUX O6’B€KTOB,
NOHSTUM, OTHOIIEHWNH MEXIy MOHATHUSAMHU, (QOPMYIUpPOBATH OINpEAETCHUS TMOHATHUH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KJIAacCU(UKAIMKA, OCHOBAaHUSA JJig OOOOIIEeHUS U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpUIIATENIbHbIE, MHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeurs B (akTax,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSIX, TMpeAnaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUHIA;

J€JIaTb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, }IGJIYKTI/IBHBIX U HWHAYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3AKIIOUCHUI IO aHAJIOTHH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIEHUN (IpsIMble U
OT TIPOTUBHOTO), BBICTpaWBaTh AaApPryMEHTAIMIO, MPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;
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BBIOMpPATh CHOCOO pemieHus ydeOHOM 3afaunM (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoliee MOAXOIANIMA € Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciegoBaTe/bcKue 1eiicTBUs:

UCTIOJIb30BaTh BOMPOCHI KaK MCCIE0BATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYINPOBATH
BOIIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, MNpoOJeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

MPOBOAMTH CAMOCTOSITENILHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OOBEKTa, SIBICHHS, IPOLECCca, BBIIBICHUIO
3aBHCUMOCTEH MEXIy 00BbEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pe3yJibTaTaM IMPOBEAEHHOIO
HaOJIIOICHNS, UCCIIEIOBAHMSI, OLEHUBATH JIOCTOBEPHOCTH MOJIyY€HHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IEeHHI;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH MPEATIOIOKEHUSI O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOIPOC U JAJIS
pellIeHus 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHJIOB ©  (QoOpM
NPECTaBIICHHUS;

CTPYKTYpUpOBaTh  WHPOPMAIUIO, TPEACTABIATH €€ B  PANIMYHBIX  Qopmax,
WUTIOCTPUPOBATh TpapuuecKy;

OIICHUBATh HAAE&KHOCTh WHGOPMAIMM TIO CaMOCTOSITENhHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIC 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENIAMU
oOwIeHus], SICHO, TOYHO, 'PAaMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX
TEKCTax, JaBaThb I[OSCHEHUS IO XOAY pEUIeHHs 3aJayd, KOMMEHTHpPOBATh MOJYyYEHHBIN
pe3ynbTar;

B X0/e OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, pOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATH UJIEH, HALIEJICHHBIE HA MOMCK PELIEHMsI, CONOCTAaBIISTh CBOU
CYXJIEHUS C CYXKACHUSMH JPYrUX YYaCTHHKOB JMAjora, oOHapyXKMBaTh pa3iMyhe M CXOJICTBO
MO3ULIKH, B KOPPEKTHOH opme (HopMyTHUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

NPEJICTaBIISATh PE3yJAbTaThl pPEUICHMs 3aJlauM, SKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (QopmaT BBICTYIJIEHUS C Y4ETOM 3ajJady Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/laud, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOpPMALIUH.
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CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIQ/IETh HaBBIKAMH [TO3HABATEIbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yiIbTaTa PEIICHUs MaTeMaTHUECKOH 3a1a4u;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TPH PEHICHHH 3a/a4l, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, NAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLICHMBATh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBHUSAM, OOBSICHATh MPUUYUHBI
JOCTHKEHHUS] WJIM HEAOCTH)KEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeIbHOCTh:

MOHMMATh M UCIOJh30BaTh MPEHMYIICCTBA KOMAHJHONH W MHIUBUAYATbHOUW paObOTHI TpU
pelieHnn yYeOHBIX 3a7ad, NPUHAMATh IeJIb COBMECTHOW JCSITEILHOCTH, IUTAHHPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacisiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIaTh
MIPOILIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B I'PYNMHOBBIX (hopMax paboThl (0OCyxkaeHHs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMbD» U HHBIC), BBITOJIHATH CBOIO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
OpYTMMH YI€HaMHd KOMAaHIbl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUsiM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniry 10 kiacca o0yyaromuiicss HayquTCs:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: Tpad, TIOCKUM rpad, cBsI3HBIN rpad, nyTh B rpade,
LIeNb, LIUKJI, IEPEBO, CTENEHD BEPILUHBI, JEPEBO CIy4alHOTO dKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATH MOHATUAMU: CIyYalHBIM HKCHEPUMEHT (OMbIT), Cly4aiHOoe
COOBITHE, 3JIEMEHTApHOE cllyyailHoe cOObITHE (3JIEMEHTApHbBI MCXOJ) CIIy4alfHOrO OIIbITa,
HaXOJIUTh BEPOSATHOCTH COOBITHUH B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HaXoIuTh U (POpPMYTUpPOBaTH COOBITHS: NepeceueHue, 0ObeIUHEHUE IaHHBIX COOBITHH,
coObITHE, TPOTUBOIOJIOKHOE JAHHOMY, MCIOJIb30BaTh JUarpaMMmbl Oiifiepa, KOOPAMHATHYIO
OpsIMyI0 JJIs  pelleHus 3ajad, I0JIb30BaThCsl (OPMYJION CIOXKEHHMs] BEpPOATHOCTEH st
BEPOATHOCTEN BYX U TpeX CIy4YaillHbIX COOBITUM;

ONEpUPOBaTh MOHATHUAMHU: YCIOBHAash BEPOSITHOCTh, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOTO HKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITUH C
MOMOIIBIO TpaBWJIa YMHOXKEHUS, JiepeBa CIy4aifHOTO OIbITa, UCHOJIB30BaTh (POPMYNyY HOTHON
BEpOSATHOCTH, (hopmyny baiieca mpu pemieHuu 3a1ad, ONpenessaTh HE3aBUCUMOCTb COOBITUH 1O
(dbopmyIie U o OpraHu3aly CIy4aifHOrO SKCIIEPUMEHTA;

NPUMEHSTh H3y4yeHHble KOMOWHATOpPHBIE QOPMYJbl [UIsl TEPEYUCICHUS D3JIEMEHTOB
MHOJKECTB, JJIEMEHTapHBIX COOBITUH CIIy4allHOTO OIbITa, pEIIeHUs 3aJad 10 TEeOopuu
BEPOSITHOCTEM;

CBOOOJHO ONEPUPOBATH MOHATUAMU: OMHAPHBIN CIy4dailHBIN ONMBIT (MCHBITAHUE), YCIEX U
Hey/Jaya, He3aBUCHMbIE HCIBITAHUS, CEPHsl UCHBITAHUN, HAXOAUTh BEPOATHOCTU COOBITHH: B
CEpUHU UCTBITAaHUI JI0 TIEPBOTO YCIIEXA, B CEPUM UCIBITAHUN BepHyIM, B OIBITE, CBI3aHHOM CO
CJIy4aifHBIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;
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CBOOOJHO  ONepupoBaTh  MOHATHSAMHU:  ClOydaiHas  BeIMYMHA,  paclpelieieHue
BEPOSTHOCTEH, [uarpaMMa pacrpeseneHus, OMHapHas ciy4yaiiHas BeJIM4MHA, T€OMETPUUYECKOE,
OMHOMMAJIBHOE paclpeieIeHuE;

OIEpUpPOBATh IOHATUSAMU: COBMECTHOE pACIpENEICHUE [BYX CIIYy4alHbBIX BEJIUYMH,
UCTIOJIB30BaTh TAOJIMIly COBMECTHOT'O PACHPEEIICHUS IBYX CIIyYalHBIX BEJTHMYUH JUIS BBIICICHUS
pacnpeneneHuss  KaXJIOM  BEIMYMHBI,  ONpPENEICHHUS  HE3aBUCUMOCTH  CIy4yalHBIX
BEJIMYHMH;CBOOOHO ONEPUPOBATH MOHATHEM MAaTEeMaTHUYECKOTO OKUJAHUS CITy4aiiHOW BETHYUHBI
(pactipenieneHus), NPUMEHITh CBOMCTBA MAaTEMaTHUYECKOrO OXHJAHUS IIPH PELICHUU 3ajad,
BBIUUCIIATh MAaTEMATUYECKOE OXKUJaHWE OMHOMUAIBHOIO UM F€OMETPUYECKOI0 paclpe/ieleHui;
CBOOOJHO ONEpPUPOBATh IOHATUSAMH: JUCHEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE CllydyailHOM
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUHU CIIydyailHOM BeNWYMHBI (paclpelesieHus) Mpu
pelIeHUH 3a/ay, BBIYUCIATH JIUCHEPCHUI0 M CTaHJAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro U
OMHOMHUAIBHOIO paclpeaeeHU.

K xoniy 11 kiaacca o0ydaromuiicss HayquTCs:

BBIUMCIISATH BBIOOPOUHBIE XAPAaKTEPUCTHUKUM 1O JaHHOM BBIOODKE U  OLIEHHUBATH
XapaKTEePUCTUKN Te€HEpaJbHOM COBOKYMHOCTH JaHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOATHOCTU COOBITUH U MPOBEPATh NPOCTEHIINE CTATUCTUYECKUE THUIOTE3Bl,
HOJIb3YSACh U3YUYECHHBIMH pacIipe/leIeHUsIMH;

IPUBOAUTH NPUMEPH! 337ay, MPUBOMSAIIMX K IOKA3aTeIbHOMY paclpeiesieHHIo, 3ajad,
IPUBOSALINX K HOpMaIbHOMY pactpenenaeHuto. OnepupoBaTh NOHITUAMU: QYHKIMS IUIOTHOCTU
BEPOSITHOCTH TTOKA3aTEIILHOTO paclpeeieHus], PyHKIUs IUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO
pacmipenenenusi, (QyHKIUS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO PACIPEICICHUS;ONPEACIATH
KO3 (UILIMEHT JTMHEHHONW KOPPESILIMY, BHIOOPOUHBIN KOA(P(UIIMEHT KOPPENALUU.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoJnuecrBo yacos JJ1eKTPOH-
K I HbIE
Ne n/mm HaumeHnoBaHue pa3jeoB U TeM IPOrPaMMbl OHTPOTL paKTu (nudposrie)
Bcero HbIC yecKue
oOpa3oBareJib
padoThI padoThI
HbI€ pecypchl
1 OneMeHTsl Teopuu rpadon 3
2 CityuaifHbIe ONIBITHI, CITy4aliHble COOBITHS U 3
BEPOSATHOCTH COOBITHIHA
Omnepauy HaJy MHOXKECTBAMH U COOBITHSIMU.
3 CrnoxeHre 1 yMHO)KEHHE BEPOSTHOCTEH. 5
YcnoBHas BeposiTHOCTh. He3aBucumble cOObITHS
4 DneMeHTH KOMOMHATOPHKHI 4 1
Cepun 1OCIE0BATEIBHBIX UCITBITAHUH.
5 Wcnsrranus beprymnu. CnydaitHelit BEIOOD U3 5
KOHEYHOM COBOKYIIHOCTH
6 CrydJaliHbple BEIMYHMHBI U pacipeaeIeHus 14 1
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 2 0
11 KUIIACC
KoumnvecrBo yacos DJIEKTPOH-
HbIE
Ne Konrposr = Ilpakrn
HaumMeHoBaHue pa3fesnoB U TeM NPOrpaMMbI (undposbie)
n/n Bcero HbIE ecKue
o0pa3oBareb
PadoThI PadoThI
HbIe pecypchl
3aKoH OOJIBIINX YHCET
DJIeMEeHTBl MaTEMaTHYECKOM CTaTHCTHKH
HenpepbiBHbIE Ccily4yaliHble BEJIMUUHbI
3 (pacmipenenenust), TOKa3aTeIbHOE U HOPMaJbHOE 4
pacrpeneneHus
Pacnpenenenue Ilyaccona
CBs13b MEX]1y CIIy4aliHBIMH BEJIMUUHAMH
O0001IeHNE U CUCTEMATHU3ALNS 3HAHUHA 11 1
OBLIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34 1 0




38

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* Matematuka. BepostHocts u cratuctuka : 10-i xinacc : 6a30BbId U yriTy0 JEHHBIN YPOBHH :
yuebnoe nocodue / E. A. byunmosuud, B. A. bynsrueB. — Mocksa : [IpocBenienue, 2023. —
223

* Marematuka. BepostHoCcTh U cTatucTHKa : 11-i kiacc : 6a30BbIi ¥ yIiTyO JIEHHBIA YPOBHH
yaeOHnoe nocodue / E. A. bynumosuu, B. A. bByneraeB. — Mockaa : [Ipocsemenue, 2024, —
144

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* Marematuka. BepositHocTh 1 ctatucTuka : 10—11-e kiaccsl : 6a30Bbli U yri1yOaEHHBIN
YPOBHH : METOMYECKOE TTocoOue g yuntens. — Mocksa : [Ipocsemenne, 2024. — 40 ¢

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— https://resh.edu.ru/, https://www.yaklass.ru/, https://uchi.ru/, https://fipi.ru/,
https://eqge.sdamgia.ru/.
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