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PABOYAS ITPOT'PAMMA (ID 1548501)
yueOHOro kypca «<AJI'EBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A. Yray0aeHHblii ypoBeHb» 11 oOyuatonuxcs 10-11 kmaccos

MNOACHUTEJBHASA 3AIINCKA

VYueOHbIll Kypc «Anredpa W Hadajga MaTeMaTHYECKOTO aHAINU3a» SIBISETCS
OIHUM M3 Hauboyiee 3HAYUMBIX B MPOTpaMMe CpEeIHEro oOIIero oOpa3oBaHUA,
MOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAJIbHYIO 0a3y ais
U3yUYeHHs] BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C JIpYrodl CTOpPOHBI, (hOpMUpYET
JIOTUYECKOE M a0CTPaKTHOE MBIILICHHE 00yYarolmuXxcsi Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MH(POPMATUKU, OOIIECTBO3HAHUSA, UICTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaromuecs OBJIaJEBalOT
YHHUBEpPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KoTopas (popMyIupyeT CBOU
JOCTHKEHHSI B MAaTeMaTH4IeCcKoil (hopme.

VYueOHbIi Kypc anreOpbl M HayaJl MaTeMaTHYEeCKOTO aHajn3a 3aKja/bIBaeT
OCHOBY [UIsl YCIICITHOTO OBJAJEHUS 3aKOHAMH (U3HKH, XUMHH, OHMOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHOW JKU3HU,
MO3BOJISIET OPHUEHTHUPOBATbCA B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX JJs JajbHeimiero oOpa3oBaHus U B
MIOBCEJIHEBHOH JXM3HU. B TO xe Bpems oBiazeHune aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIHUSMHU aireOpbl M MaTeMaTH4YeCKOro aHaliu3a pa3BHUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIO0Ka3bIBATb
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH W PacCykKIaTh IEAYKTUBHO, HUCIIOJIb30BATh
00001IeHrEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJIoruio, (opmupyer
KpEaTUBHOE U KPUTHUYECKOE MBIIIJICHUE.

B xome usyuenusi yueOHOro kypca «Anredpa u Hayansa MaTeMaTHUYECKOTO
aHanM3a» 00ydYaroIuecs TMOJyYaroT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSATEJILHOTO MOCTPOEHUSI MaTeMaTUYECKUX MOJeNiel peallbHbIX CUTYaluH,
UHTEpIpETallud  TOJYYEHHBIX  PELICHWH, 3HAKOMSTCS C  [pUMEpamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpOAE, HAayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIl Kypc 00JIaaeT 3HAYUTENBbHBIM BOCHHMTATENBbHBIM MOTEHIHAIIOM,
KOTOPBII peanu3yercss Kak 4yepe3 Y4eOHbI Marepuan, CIOCOOCTBYIOLIHIA
(GopMHpPOBaHNIO HAYYHOTO MHMPOBO33pPEHMS, TaK M uepe3 crneuupuky y4deOHOi
NESTEIIbHOCTH, TpeOyIomeld MPOJOIDKUTENBHON  KOHIEHTpAallud BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTyUYEHHBIN pe3ysbTar.



B ocHoBe MeToguku 0OydeHus anredpe U HadyajgaM MaTeMaTHIeCKOTO aHaIn3a
JICKUT EATSITHOCTHBIA MIPUHITUATI OOyYCHHUS.

B cTpykType yueOHoro Kypca « Anrebpa 1 Hadajga MaTeMaTHYECKOTO aHAITA3a)
BBIJICTICHBI  CIEAYIONIUE COJAEp)KaTeIbHO-METOMMYeCKue JuHuHM: «Yucna u
BbIUucCIeHUs», «DyHKIMK U Tpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTU4YeCKOro aHamm3a», «MHoXkecTBa © JIOTHKa». Bce OCHOBHBIC
COJIePKATEIHPHO-METOIMUECKIE JIMHUM HW3Y4YaloTCsl Ha TMPOTSDKCHHHM JIBYX JIET
00yueHHUsI Ha YPOBHE CpeTHEro 00IIero o0pa3oBaHusl, €CTECTBEHHO JOIMOJHSS IPYyT
JpyTa ¥ MOCTENEHHO HACHIIIAsACh HOBBIMHM TEMaMH U pasjieiaamMu. JJaHHbIN yueOHbIH
KypC SBIISICTCS WHTETPATHBHBIM, TOCKOJBKY OOBEAMHSAET B cebe coaepKaHHe
HECKOJBKMX MaTeMaTUYECKUX UCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTUYECKUI aHAIIN3, TEOPUS MHOXKECTB, MaTeMaThuueckas jJoruka u apyrue. [1o
Mepe TOro KaK 00ydJaroIuecs OBIIAJeBAIOT BCE OoJiee MUPOKUM MAaTEeMAaTUYECKUM
amnmapaToM, y HUX ITOCJIEIOBAaTEILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTHh MATEMAaTUYECKYIO MOJEIb PEaTbHOM CUTyalluu, NPUMEHSITh 3HAHUA,
MOJIyYCHHBIC TPU HU3YYEHUH YUeOHOTO Kypca, ISl PEIIeHUS CaMOCTOSTEIHHO
chopMyITUpPOBAaHHOM MaTeMaTHYECKOW 3ajauyu, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

ConepkarenpHO-MeTOIMYEeCKas: JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
dbopMHUpOBaHNE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0miero
oOpa3oBaHusi 0co00O€ BHHMMaHUE  yjaenseTcs  (OPMUPOBAHHUIO  HABBIKOB
paIMOHATBbHBIX BBIYHMCICHUH, BKIIOYAIONIMX B Ce0S MCIMOJIb30BaHUE Pa3TUYHBIX
dbopM 3amucu 4Ymcia, YMEHHE JeNaTh MPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYyYarOIIMMCS MHOXXECTBAa HATypajbHBIX, IIEJIbIX,
pallMOHANBHBIX WM JCHCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOYXECTBOM
KOMITJIEKCHBIX YHCel. B KakIoM #3 3THX MHOXKECTB pPaccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crHenuuuecKkue 3aaadyd W Olepaluu: JeJeHUE HaIeso,
OTIEpUPOBAHUE OCTAaTKAMHU Ha MHOXKECTBE IIEJIbIX YHCEN, O0COObIe CBONCTBA
paIMOHAIBHBIX U WPPAINMOHAIBHBIX YKCEN, apu(PMETHIECKUE OMEepariui, a TakxKe
W3BJICUCHNE KOPHS HATypaJIbHOM CTEIEHH Ha MHOXKECTBE KOMIUJICKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHCENT U
3HAKOMCTBY C BO3MOXHOCTSIMH UX NMPUMEHEHHUsI ISl PEIICHHS Pa3UYHBIX 3a7a4
dbopMupyeTCsl TPENCTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaKk HayKu M €€ pojiu B
MIOCTPOCHUN MOJIETIEH peaqbHOr0 MHUpa, HIMPOKO HCIOJIB3YIOTCS 00O0OIICHHE U
KOHKpETH3aITHSI.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3YETCs] Ha MPOTSIKEHUH BCETO
oOydeHHsT Ha YpPOBHE CpEIHEr0o OO0IIero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM



paszmene IIporpammel DpeayCMOTPEHO pEUIEHME COOTBETCTBYHOIIMX 3amad. B
pe3ynbTaTe OOy4YarolIMecs OBJAJACBAIOT pa3IMYHBIMM METOJAMH  PEIICHUS
paloHaNbHBIX, HPPAIMOHATbHBIX, TOKA3aTENbHBIX, JIOTAPUPMUUECKUX H
TPUTOHOMETPUYECKUX YPAaBHEHUW, HEPAaBEHCTB M CHCTEM, a TaKXKe 3ajad,
coaepkamux napamerpsl. [lodydeHHbIE yMEHHsS LIMPOKO HCHOJIB3YIOTCS MpHU
UCCIIEIOBAaHUM (DYHKIUH C TOMOIIbIO MPOU3BOJIHOM, MPU PEUICHUH MPHUKIAIHBIX
3a]a4 W 3a]]a4 Ha HaXOXKJECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
JlanHasi comepkaTesbHasi IMHUA BKJIIOYAeT B ce0s Takke (OpMUPOBAHHE YMEHUMN
BBINIOJIHATh ~ pacyéTsl 1Mo  ¢opMmysaaMm, MpeoOpa3oBaHUsl  PAMOHAIBHBIX,
UppALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAXKEHUI,
COJIepKallMX CTerneHn u Jjorapudmbl. brarogaps u3yueHuio anreOpandeckoro
MaTepuasa IpOUCXOAUT AajbHEIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIIEHUS 00y4aromuxcs, (GOpMUPYIOTCS HABBIKM JEAYKTHUBHBIX PaCCy>KICHUM,
paboTbl C CHUMBOJIbHBIMU (hOpMamu, TMPEICTABIECHUS 3aKOHOMEpPHOCTEH W
3aBUCHUMOCTEHN B BUJIE PABEHCTB M HEPABEHCTB. AnreOpa mpemanaraeT 3QpdpeKTuBHbIC
WHCTPYMEHTBl Il PELIEHUS NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduUKW» TECHO
neperuieTaeTcss ¢ JAPYTMMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YyUYEHHs MaTepuaa. M3yueHne cTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOWCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUN JJIs pelIeHus 3a7a4 U3 APYruX yueOHBIX
MIPEAMETOB U PEAJbHOM KU3HU TECHO CBA3aHO KaK ¢ MAaTEMaTUYECKUM aHaJU30M,
TaKk U C pEHIeHHWEeM YpaBHEHMI U HepaBeHCTB. [Ipu »TOM OosblllIOE BHUMaHUE
yaensiercs: (OpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENIOBAaTh IMOJIy4YCHHbIE (PYHKIHH, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol cojiepKaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, ITO3BOJISIFOILNX BBIPAYKaTh 3aBUCUMOCTH MEXKAY BETUYMHAMH B PA3IMYHON
dbopme: aHaTUTHYECKOH, Tpadudeckoi u cmoBecHOi. Ero uzydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1UH, NCII0JIb30BAHUI0 AaHAJIOTUH.

CopnepxarenbHas nuHUs «Havanma mMareMaTM4ecKoro aHaau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U NMPUKIAIHBIX 3a7ad4,
JOCTYMHBIX O0yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXHBIX (DYHKIMHA, ONpPENeNaTb WX HAUOONbIIME W HAUMEHBIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHsl IpoueccoB. JlaHHas colepkKaTeiabHas JUHUS OTKPBIBAET HOBBIC
BO3MO>XHOCTH IIOCTPOEHUS MATEMATHYECKUX MOJEIEN pEealbHbIX CUTYalHM,
MO3BOJISIET HAXOIUTh HAMITYYIlI€E PELIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUAIbHO-



HIKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHalu3a
CIOCOOCTBYET PAa3BUTUIO aOCTPAKTHOTO, (HOPMATHHO-TOTHIECKOTO U KPEATUBHOTO
MBINUICHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. OO0ydaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTarax, TMOJYyYeHHBIX B XOJE Pa3BUTHS MAaTeMaTHKU KaK HAyKH, U 00 HuX
aBTOpax.

CopeprkaTrenbHO-METOAUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHTHl TEOpPHUH MHOXKECTB W MaTeMaTUYECKOW JOTWKU. TeopeThko-
MHO>KE€CTBEHHBIE MTPEICTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJILHON MaTeMaTHKU
U TIpe[iaraloT HamOoJee YHUBEPCAIBHBIM SI3bIK, OOBECIUHSIONUN BCE DPa3aeiibl
MaTeMaTUKH H €€ TPUIOKEHUN, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [lodTomy BakHO 1aTh
BO3MOXKHOCTh OOyYaroIIeMycss IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHKH W HCIIOJIBb30BATh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
Jlpyrum BaXXHBIM TIPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT MpPU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OMPEIACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTHYeCKONH JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS Ha OCHOBE JIOTHYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yuebHoMm kypce «Anrebpa W Hayalla MaTEMaTHYECKOTO aHAU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIUPOBAHUSA, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOSHHUS MOJENEH pealbHbIX
CUTyalluid, WMCCIEMAOBAaHUS JTHX MOJENEd C IOMOINBIO ammapara aireOpbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIpPETAllii TOJYyYCHHBIX pe3yJbTaToB. Takue
3a/IaHusl BIUIETCHBI B KQXKJIBIN U3 Pa3/IesIOB MPOTPaMMBbI, TOCKOJIBKY BECh MaTepHa
y4eOHOTO Kypca IIMPOKO HCITOJB3YETCS IS PEIICHUS NMPHUKIaAHBIX 3a1ad. [Ipu
pElIeHHH  pealbHBIX  MNPAKTHYECKUX  3a7ad  oOydJarommecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIB30BaTh  AHAJOTHI0, 0000maTh W KOHKPETH3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh 1O  (OPMUPOBAHWIO HABBLIKOB PEIICHHUS TNPUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUEHUs BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTeMaTHYECKOTO aHaIN3ay.

Ha wusyuenme yuebHOro kKypca «Anrebpa MW Hayana MaTeMaTUYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kyacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ NPOLEHTOB ISt
peLIEeHUs NPUKIAAHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanMu € JCWCTBUTEIBHBIMU  4HCIaMd.  Moynb
JEeWCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEéHHbIC BHIYMCIICHUS, MTpaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOJIXOAIIECH (OPMBI 3aNUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMerrueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIC
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOrouneHs! ¢ easiMu KO3PPUITHESHTaAMU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JIOTapU(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHU . PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHuil. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKU CMBICT U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYECHUS, NPUMEHEHUE OINPENEIUTENS I PELICHUS] CUCTEMBI
JMHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 3a/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEeHUM. McciienoBanue nmocTpoOEHHOM MOJEIIH C MOMOIIBI0 MaTPHII
Y OTIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKMX MOJENEH PEANbHOM CHUTyalMH C IOMOIIBIO
YpPaBHEHUW U HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DYyHKUMM U TPaPUKH

Oynkuus, crnocoObl 3amanus (GyHKIUH. B3aumHO o00paTHbIe (QYHKIHH.
Komnosumus Qynkumii. 'papuk  ¢yHKImu. OaemMeHTapHble NTpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkimm.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUU. [lepuoanueckue
byakuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl ¥ MHUHHMYMBI
dbynkuun. Hanbosnpiee n HauMeHbIee 3Ha4eHUsT QYHKIIMA HAa POMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W APOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

CrenenHas QpyHKIHA C HaTypaJdbHBIM M LENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0i cTENeHN KaK (GyHKIIMH 0OpaTHON CTENeHU
C HATypaJIbHbIM MOKA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwy.
Hcnonb3zoBanue rpadgukoB GyHKIMMA 715 pelIeHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajn3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOCiIenOBaTeabHOCTEH. MeTton
MaTeMaTHYECKON MHAYKINH. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
Hcropusi BOZHMKHOBEHUS MAaTEMaTUYECKOIO aHalM3a KakK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyiia CI0KHBIX
NpolEeHTOB. VCrnosib30BaHWE TNPOrpecCUH I PEIICHUS peajbHbIX 3aaad
MIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (yHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron
UHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. OnpeneneHyue, reOMeTpUIecKui U
(buznyecKuil CMBICIT MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOU K rpa@uKy QyHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKuui.  [IpousBomnas  cyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanvu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Oiinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHUM, MPU PEUIEHUH 3aJad U3 APYTIHX
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBUE,
JTI0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHSI.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NpuU3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOuui nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pemeHus
3a/1a4 B LIEJIbIX YUCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHuecKue OoIepalnudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IJIs PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpu4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a7a4 1 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKH U peaibHON KU3HU, HHTEpIpeTaLus
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkU. ['eomerpuueckue oOpa3bl ypaBHEHUN W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padriueckne mMeronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Ui HCCIEIOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hayana MaTeMaTH4ecKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIero 1 HAMMEHbILEro 3HaUeHUH HellpepbIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHne NpOM3BOMHOM I HAXOXKIECHHS HAWIY4ylIero peleHus B
NPUKIAIHBIX 3a/Ja4dax, ISl ONpPEAENEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomeTpudeckuid CMbICI HHTETpalia. Berunucienue onpenei€HHOro
uHTerpaia no gpopmyne Herotona-Jleitonuna.

[IpumeHeHue wHTErpana A HAXOXKIEHUsS IUIOWAAe miIockux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIMaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE PEANbHBIX IMPOILIECCOB C TOMOILIBI AuddepeHInaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBFIIETO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMK 00YYarOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUKCKOr0 00IECTBA, PEACTABIEHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpOLEIyp
IpOXJIAaHCKOTO  oOmiecTBa  (BBIOOpBI, ONPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYyHKIHUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM MICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU HIKOJIBI,
WCIIOJIP30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOT0 U 6€30MMacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOJIIO0Us, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3oOBaHHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TPUMCHCHHE MaTEeMaTHMYeCKUX 3HAHUW IS pelieHusl 3agad B o0JlacTu
OKPYXKAIOLIECH Cpe/pbl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOMKHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U 00IIIECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3ALINY, OBJIAJICHUE SI3bIKOM MATEMATHUKUA U MAaTEMaTUYECKOM
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATHUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISAITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUEHUHN, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BEIOWpATh CMOCOO pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaN0O0JIee OIXOIAIINN C Y4ETOM CaMOCTOSI TEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoLlecca, a TaKkKe BbIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3JIMUYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEMaTU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PANTUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadyu,
KOMMEHTHPOBATH IOJy4YEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIHUpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJSl Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEITU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mpu pemeHnH y4YeOHBIX 3a7a4, TPUHUMATh IIeh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBApPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opMmax paboTel (00Cyx)aeHUSI, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KAY€CTBO CBOETO BKJIa/1a
B OOWMUHA TOPOAYKT TO KpUTEpUsiM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kjacce 0Oy4aromuics TOJYYHUT CIIETYIONTHE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a»:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO OIEpUPOBATh TOHATUSMU: PAIMOHATHHOE YHCIIO, OECKOHEUHas
nepuoanyeckasl JpoOb, TPOLEHTHI, HPPAIMOHAIIBHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA,

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBRIUMCIICHUS, PABUJIA OKPYTIICHUS, MPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYMCIICHUN;



CBOOOJTHO ONEPUPOBATHh MOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN ATl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAIIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIBIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSTH JICJICHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy m teopemy Buera mis
peuieHus 3a1ay;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro IEOMETPUYECKUHA CMBICII,
UCITIOJIB30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENM U1 PELICHHUsT CUCTEMbl JIMHEWHBIX YPAaBHEHWU,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
MCCJIEIOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpUIl U OIPEHCIMTEIEH,
VHTEPIIPETUPOBATH ITOJy4YEHHBIN pE3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONMCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl Il TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (QOpPMyJbl  JUIs  PEHICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUUN, Trpaduk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENEHUS] U MHOXKECTBO
3Ha4eHUd PYHKIMHU, HyIU QYHKIIUU, TIPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOJHO OMNEpUPOBATH TMOHATUSMU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckue QyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI U
MUHUMYMbl (DyHKUIMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: CTETIEHHAs] (PYHKLUS C HaTypaJbHBIM U
LEJNbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMH OOpaTHOM CTENEeHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKIMY, BHITIOJIHSTD 3JIEMEHTApHOE HCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TpaduKH AN pelIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PeUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3Aa:

CBOOOZHO OMEpPUPOBATh MOHATHIAMH: apuPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCTIIOHEHIMATIBHBIN POCT, (hOpMyJia CIOKHBIX IPOIIEHTOB, UMETh IIPEJCTABICHHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU NSl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KaKk aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: HETIPEPHIBHBIE (YHKIIUU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QPyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBaTh TMOHSATUSIMHU: TIepBas U BTOpask MPOU3BOIHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
IBYX (DyHKIUH, 3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSAMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OIpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
ypaBHEHUS U HEPABEHCTBA.

K xoniy o6Oydenuss B11 Kkjacce oOyd4aromMiicss MOJYYUT CIICIYIOIIHNE
NpEeMETHbIE PEe3yJbTAaThl MO OTACIbHBIM T€MaM pabouell MmporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIA3a:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpPaJbHBIX U LIEJIbIX YHCEeJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIEJbIX YHUCEl,
HOJ/l m HOK HaTypanpHbBIX 4HCes Uil PEUIeHHUs 3a7ad, IPUMEHSATh aJITOPUTM
EBxnnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIIO, 3aMUCHIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.



YpaBHeHHS U HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATh MOHATHUAMU: HppalOHAJIbHBIE, MOKa3aTeIbHbIE U
jgorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PABHOCUJIBHBIX IIEPEXOOB;

OCYIIECTBJIATh OTOOp KOpPHEM TMpU PpElEHUH TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOOJHO ONEPUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (GOpMyJIbI  JUIsl  PELICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIIHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEW pPALIMOHAJIBHBIX, HPPALMOHAIBHBIX, TOKA3aTENbHBIX U
Jorapu(pMHUECKUX YpaBHEHUM U HEPABEHCTB;

pewiarsb palMOHAJIbHBIE, UppalrOHaJIbHbIE, IIOKa3aTeJIbHBIE,
jgorapuMuueckue ¥ TPUTOHOMETPUYECKHE ypaBHEHUS U  HEpaBEHCTBA,
coJiepKaliye MOYJIA U TapaMeTpbl;

OPUMEHATH TpaduyecKue METOMbI JJIsl PEelIeHUs] YpaBHEHUI U HEPAaBEHCTB, a
TAK)Ke€ 3a/1a4 C IIapaMeTPaMHU;

MOJICJIMPOBaTh pEaJIbHbIE CUTyallMd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKEHHSI, YPABHEHUs, HEPABEHCTBA W HX CHUCTEMBI [0 YCIOBUIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM ammnapara ajireOpsl,
VHTEPIPETUPOBATH NIOJyYCHHBIN PE3YJIbTAT.

DyHKUMM U TPapuKu:

CTPOUTh TIpaUKM KOMIO3ULIUH (PYHKUMH C TOMOIIBI 3JIEMEHTAPHOTO
UCCJIEIOBaHMSI U CBOMCTB KOMITIO3ULIUU ABYX (YHKIIHII;

CTPOUTH TeOMETpUUYECKrEe 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUAMU: TpAPUKH  TPUTOHOMETPUUYECKUX
byHKIIMIA;

OPUMEHATh (GYHKIUHM Ui MOJCIMPOBAHHUS W HCCIEIOBAaHUS peaTbHbBIX
IIPOLIECCOB.

Havyana MaTeMaTH4eCKOro aHaJIn3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO ISl UCCIIE0BaHMs (PyHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOAUTh HauOoJbllIee U HAaMMEHbIIIee 3HAUeHUsl (PYHKIIMH HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO JUI HAXOXKICHMs HaWIydllero peleHus B
IIPUKJIAJAHBIX, B TOM YUCJIE COLUAIbHO-3KOHOMUYECKUX, 3a1a49aX, JUIsl ONIPENEICHUS
CKOPOCTH U YCKOPEHUS IpoIiecca, 3aJaHHOro (popmyson nin rpaduxkom;



CBOOOAHO  OMEPHUPOBATH

IIOHATHUAMM:

nepBooOpa3Has, ONpeAeTEHHBIN

UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIUA U BBIYUCIATH
uHTerpan no gpopmysne Horotona-JleliOnua;
HAXOJUTh IUIOUIA/IU TIIOCKUX (PUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;
UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAEIUPOBAaHUM Ha TpUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;
pemiath MNPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.

TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/
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24

https://resh.edu.ru/subject/lesson/472
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12

https://resh.edu.ru/subject/lesson/55¢
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https://resh.edu.ru/subject/lesson/54¢
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https://resh.edu.ru/subject/lesson/38¢
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o
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HUS
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https://resh.edu.ru/subject/lesson/57¢
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PABOYAS ITPOT'PAMMA (ID 1550846)

yueoHoro kypca « TEOMETPUSL. Yriay0/jeHHbIH YPOBEHbY I 00yJarOnuXxcs
10-11 kiaccoB

INOACHUTEJIbBHASA 3AIINCKA

["'eomeTpus siBiseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMs, TaKk KakK OO0ECIeYrMBAaeT BO3MOKHOCTb W3YUYEHHUS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTM M MPEIMETOB T'YMAaHUTAPHOTO ILIMKJIA.
[TockonpKy TOTMYECKOE MBILIUIEHUE, (POpMHUpyEeMOe MPU U3yYEHUH 00yHarOIIUMUCS
NOHATUWHBIX OCHOB T'€OMETPUHM, NPH JOKA3ATEIbCTBE TEOPEM U IOCTPOCHUU
LIEIIOYKY JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU F'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W ONPOBEPrarb TMIIOTE3bl HENOCPEICTBEHHO HCIOJIB3YKOTCSA IIPHU
pellleHny 3a]a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomerpus» Ha yrinyOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOLUXCs IPU U3YUEHUN
r€OMETPUH, KaK COCTaBJSIONICH TmpeaMeTHod oOjactu «Marematuka U
uH(pOpMaTUKa» yepes 00ecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCITI0JIb30BAHUS
0onee ri1yOOKMX reOMETPUUECKUX 3HAHUM U IeUCTBUMN, CTIEHU(UIHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPOo(ecCHOHaNIbHOTO 00pa30BaHusl, CBSI3aHHOTO C
WCIIOJIb30BAaHUEM MATEMATHKHU.

[TpuoputeTHbIMM 3a7ayaMu Kypca T€OMETPUM Ha YIIyOlEHHOM YpOBHE,
pacCIIMPSIONIMMH U YCUIIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclMpeHue NMpeacTaBlIeHusl O T€OMETPUM KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJENSX, MO3BOJIIIOLUIMX ONMUCHIBATH M M3ydaThb
pa3HbIE SBJICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO aIapara no pasiaeiny
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuUH;

(GopMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX UM MX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
(GopMyJl U yMEHUE UX NPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBI M HAXOJUTH
HECTaHJIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MHUpPE MHOTOTPaHHUKHM M Teja BpallCHUs, KOHCTPYHUPOBATH I'€OMETPUUYECKUE
MOJCIIN;



¢bopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTeMaTHYECKUX TEeOpHil, (OPMUPOBAHHUE MOHMMAHHUSA POJU AKCUOMATHKH MpU
IIPOBEJCHNUN PACCYKICHUN;

(opMHUpOBAaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJAUTH JOKA3aTEIIBHBIC PACCYKACHUS B XOAC
pelmeHnss CTepEOMETPUYECKUX 3a4ad M 3aJad C IPAKTUYECKUM COJEPKAHUEM,
dopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU
000CHOBaHNMH MaTEMaTHYECKHUX YTBEPHKACHUN U POJIM AKCUOMATUKH B POBEACHUN
NENYKTUBHBIX PaCCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUIEKTYaJIbHBIX U  TBOPYECKHUX
crocoOHoCTel 00ydaroIuXxcsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUN;

(¢opMupoBaHue (YyHKIMOHAIBHOM IPAMOTHOCTH, PEJIEBAHTHOM I'€OMETPUU:
YMEHMsI paclo3HaBaTh IPOSIBICHUS T'E€OMETPUYECKUX IIOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYyallUsX W IPH HU3YYEHUU APYTHX
y4eOHBIX TPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHMS ITOCTPOCHHBIX MOJEIEH,
VWHTEPIPETALNN [TOITYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZiEpKATEIbHBIMU JUHUSAMH yuyeOHOro Kypca «I'eomerpus» B
10-11 «knaccax sBustorca: «lIpsmMble W TUIOCKOCTH B NPOCTPAHCTBEY,
«Mnororpannuku», «Tema Bpamenus», «BekTopsl W  KOOpIWHATBI B
IIPOCTPAHCTBE», «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HOHSTUAMWY, PEIEBAaHTHBIMU '€OMETPUU Ha yIiyOJaEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCSI KO BCEM COJIEp’KaTelIbHBIM JMHHUSIM ydeOHOro Kypca, a
dopMupOBaHHE  JIOTUYECKUX YMEHUH pacmpeiensercs He TOJBKO IO
COJIepKaTeNbHBIM JINHUSAM, HO U 110 rojgaM oOyuenus. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJsibTaraM ocBoeHus denepanbHOi paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TrojaM OO0y4YeHHs, CTPYKTYpPHpPOBAaHO TaKUM
0o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOIPOCcaM 00ydaromuecs
oOpaliajinuch HEOJHOKPAaTHO. OTO TO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMH MOHATHSIMHU U HaBbIKaMHU IMOCJEI0BATENBbHO U TOCTYIATEIbHO, C
cOOJTII0/IEHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIYIO
CUCTEMY T'€OMETPUUECKUX MPEJCTaBICHUN 00YyYaroIMXCsl, PACIIUPSS U YIIIyOssis
e€, 00pazys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

ITepexon K N3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3garb ycioBus aua  guddepeHuManud  0oO0y4eHHs, IOCTPOEHHUS
UHAMBUAYaAIbHBIX 00pa30BaTENbHBIX IPOrpaMM, O0OeCNeYuTh YIiIyOJEHHOE
U3y4YEeHHE TEOMETPHUU KaK COCTaBJISAIONIeH yueOHOro npeamera «MareMaTukay;



MOATOTOBUTH OOYYAOMIMXCA K TPOJOKEHUIO W3YyUYCHUS MATEMAaTHKU C
ya€ToM BBIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 IpoeccroHaTbLHBEIM 00pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henenmto), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4ECKOM IOCTPOEHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD IPIMON
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeNIbHOIO MNpPOEKTUpoBaHus. M3o0pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJI
MEXIy NPSAMBIMH B IPOCTPAHCTBE. IlapaiienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTH: TETpaj’ap, MNapajulesenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnenAMKYIJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIBbHBIE W NEPICHAMUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSITHUE
OT IPSIMOH J10 TIIOCKOCTH, MPOEKIHS (PUTypbl HA TUIOCKOCTb. IlepreHuKynapHOCTD
TUIOCKOCTEMN: MPU3HAK MEPIECHAUKYISAPHOCTU JBYX IUIOCKOCTEM. Teopema o TpEX
NIEPIICHIUKYJISIPAX.

Yriael B NPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YTOJI ABYI'PAHHOTO yriyia. TpEXrpaHHBIM U MHOTOI'PDAHHBIE YTIIBI.
CBoMCTBa INIOCKUX YIVIOB MHOIOIpaHHOTO yriia. CBOMCTBA INIOCKUX U ABYTPAaHHBIX
YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIUIA.

MHororpaHHuKHu

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: n-yronbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IIPU3MBI.
[Tapaienenune 1, NpsMOYTOJIbHBIN NapaJJICTIEIUNE] U €T0 cBoiicTBa. KpaTuaiiiiue
IIyTM Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpocTpancTBeHHas
teopeMma [Iudaropa. [lupamuaa: n-yronbpHasi nupamuia, NpaBuiIbHas U yCeUEHHAS
nupamuel. CBoiicTBa péOep M OOKOBBIX TpaHEd MPABHIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIPAHHUKH: NpaBWJIbHAs MNpPH3Ma W IpaBWIbHAsA MHPAMHIA,



paBUJIbHAS TPEYTOJIbHAS TUpaMUIa U MPABUIILHBIN TETpadip, KyO. [IpencraBnenue
O IPABWIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, NOJICKASIP U UKOCAIP.

Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMArOHAIM, YTJIbL.
[Imomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH MNPSIMOM TPU3MBI,
TJI0IIIa/1b OCHOBAHUM, TeOpeMa 0 OOKOBOM IMOBEPXHOCTH MPSIMOM Tpu3Mbl. [1nomans
OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH NPABWJIHHOW MHPAMUIBI, TEOpeMa O
IJTOIIAJI YCEUEHHOM TUPAMU/IBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS IPaBUIBHOU
MMAPAMUIBI.

BekTOpBI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANpPABJICHHBIE U MPOTUBOIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOWCTBA CI0KEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[TonssiTME KOMIUTIaHApHBIE BEKTOpHI. [IpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapawienenunena. TeopemMa O Pa3lOKECHUHM BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaumnatel BekTopa. CBsi3b MEXIYy KOOpJIMHATAMHU BEKTOpa U
KOOpJIMHATAMHM TOYEK. YTOJ MeXIy Bekropamu. CKalasipHOE MPOU3BEIACHUE
BEKTOPOB.

11 KJIIACC

Tesia Bpalenus

[ToHsiTHSI: IWUIMHApUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpa3yrolide TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue chepsl
U TJIOCKOCTH, KacaTellbHas IIIOCKOCTh K cepe. M300paxkenue Ten BpalleHUs Ha
iockocTH. Pa3BépTka nunmHapa u konyca. CumMmeTpusi cepbl U mapa.

O06bEM. OcHOBHBIE CBOMCcTBa 00BEMOB Teil. TeopemMa 00 o00béME
IpsIMOYTOJIBHOTO TMapajienenumneqa u cienctsus u3 He€. OO0bEM mnpsMod u
HAKJIOHHOM NpU3MBbI, HWIMHJpPA, MUpaMUabl U KoHyca. O0bEM 1mapa U I1apoBOTo
CETMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsr u 1mapa ¢
wiockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMHMCAaHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WM TEJO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIOmanas chepsl U €€ JacTew.
[Tomobue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IIOMANCH TMOBEPXHOCTEH
nonoOubIx ¢uryp. IlpeoOpazoBanne momobus, romoretus. Pemenue 3agau Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILIEHUS: CEUCHUS [IMIIMH]IPA
(mapaJyienbHO W MEPHEHAUKYJISPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUINHY), CEUEHHUS 1Iapa, METOJIbI OCTPOEHUS
CEUYEeHMIl: METOJ| CJE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYILEH TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronpHas cuctema
KoopJMHaT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoskeHue BekTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBII METOJ] IPU PELICHUN T€OMETPUUECKUX 3aay.

JABHKEeHHs B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OTtoOpakenws. JIBMKEHUS W PaBEHCTBO (UTYP.
OO0mme cBoiicTBa NBWKECHHH. BuIbl JIBWKEHWN: TapalIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsI CUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUICKOTO 00IIEeCTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
rpakJgaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCHI M JPYroe), yYMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOILIJIOMY U HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKECHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IyIIIETO;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELICHH, pacCyKIeHUIN, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pPa3iInyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 37I0POBBIO (370pOBOEC THUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUH U
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHON JIEATENbHOCTBIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI pelieHus 3amad B o0yactu
OKpY’>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U O0I1IECTBEHHOMN MPAKTUKU, TOHUMAHUE MAaTEMaTUYECKOU
HayKH Kak cpepbl 4eTOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUSL LIMBUWIW3ALMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKUA U MaTEMaTHYECKOMN
KYJbTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornyeckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIC NPH3HAKM MAaTEMAaTHYECKUX
OOBEKTOB, TIOHSATUHN, OTHOIICHUA MEXIY TMOHATHUSIMH, (POPMYIHPOBATH
oTIpe/IeTICHUs] TIOHSTHM, yCTAaHABIMBATH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS U CPaBHEHUS, KPUTEPUU MTPOBOJIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTh U MOPeoOpa3oBBIBATh  CYKACHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUMIL;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
VHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HanOoJIee MOIXOAAIINN C Y4ETOM CaMOCTOSI TEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NPOBEAEHHOTO  HAOMIOACHUSA, UCCIEIOBaHMS, OIEHHWBATh  JIOCTOBEPHOCTH
HIOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOIPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKy;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOKO TOYKY 3PEHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJy4YEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUs, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
bopMyIHUpPOBaTh PA3HOTJIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThl mpu pemeHnH y4YeOHBIX 3a7ad4, TPUHUMATh IIh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsIM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyYuTCs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHSATHSAMH CTEPEOMETPUM IPU
pEILIeHNN 3a]a4 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCUOMBI CTEPEOMETPUU U CIIEACTBUSA W3 HUX IPHU PELICHUU
TreOMETPHUYECKUX 33/1a4;

e KJAacCCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH IMOHATHUSAMHU, CBSI3AHHBIMM C yIjamMu B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (TIpU3Ma,
nupamMua, NPSMOYTONBHBIN Mapauiesenunes, Kyo0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHWS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBITIOJTHSATH napaiebHOE, LEHTPAJIbHOE u OpTOTOHAJIBLHOE
POEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BRIMOJIHATH H300pakeHus: Puryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHUS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TEJ ¢ IPUMEHEHUueM HopmyJt;

e CBOOOJHO OMEPHUPOBATH MOHATUSIMH: CHMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OCh U TFIOCKOCTh CHMMETPHH, IIEHTP, OCh B TUIOCKOCTh CAHMMETPHUH (PUTYPHI,

e CBOOOJIHO OIEpPUPOBATH MOHSTUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e  BBINOJHATHACHCTBUSHAIBEKTOPAMU;

e pelaTh 3aJa4d HAa JOKa3aTEIbCTBO MATEMaTHYECKUX OTHOIICHUU U
HAXOXKJEHUE TEOMETPUUECKHUX BEIMYUH, TPUMEHSISI U3BECTHBIE METOIBI ITPU
pEelIeHUM MaTEeMaTUYeCKUX 3a/1ay TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEHIIME NPOTrPpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPEOoOpPa3OBBHIBATh M WHTEPIPETUPOBATH HWH(OOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYI0 Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIONYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEATLHBIE CUTYAIlNH, MPUMEHSTh U3yYCHHBIC MOHSATHS B
mporecce IMOWCKA  peIIeHUsS MaTeMaTU4ecKd  COpMYITHMPOBAHHON
npoOsemMbl, MOJEIMPOBATh peajbHble CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, peraTh MPAKTUUECKHE 3a/1ayH,
CBSI3aHHBIEC C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIUYMH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
MOJTyYEHUSs;

ONepUpPOBATh MOHATHUSIMH, CBSI3aHHBIMU C TEJIaMU BPALLEHUS: HUIUHAPOM,
KOHYCOM, c(hepoit u 1mapom;

pacro3HaBaTh Tejla BpalleHus (UMIUHAp, KOHyc, cdepa U map) u
OOBSACHATH CIOCOOBI MOTYYCHHSI TEJ BPALICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOIOKEHUE C(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalIeHUS,
r€OMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U
OMMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WIH TEJO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/Ty TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTtb u3ydyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJIl CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBaTh M NPeoOpa3oBbIBaTh HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexkax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITNIOJIHATHONIEPAIIMMHAIBEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
peniaTh reOMETPUYECKHE 3a/1a4u Ha BHIYMCIIEHUE YTIIOB MEXKY MPSIMBIMU U
MJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUM OT TOUKH JI0 TJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUY;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINIOJIHATh HM300paX€HUsT MHOTOTPAaHHUKOB M TeJl BpalEHUS MpHU
napajyieIbHOM  TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3€pKAIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, TpeoOdpa3oBaHus MOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEUEHUsl KOHYyca (MapajuiebHble
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILUHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUEHU: METOJ CJEIOB, METO[
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/] IIEPEHOCA CEKYIIeH MI0CKOCTH;



JIOKa3bIBATBI€OMETPUUECKUEYTBEPKACHUS;
NPUMEHSATh TeoMeTpuueckue (aKThl JJIST PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, MPEANOJATAIOIINX HECKOJbKO IIArOB pEIICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyallUH, MPUMEHSATh H3YUYEHHBIE MOHATHUSA,
TEOPEMBI, CBOMCTBA B TMPOILECCE IMOHWCKA PEUICHUS MaTeMaTUYECKU
chopMyIUpOBaHHOM TPOOIEMBI, MOJICTUPOBATh PEATbHBIC CUTyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TEOopeM, ammapata anreOpbl, peuaTh
MPAKTUYECKNAE 33aJ1a4d, CBS3AaHHBIE C HAXO0XICHUEM T€OMETPUUYECKUX
BEJINYMH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak

COCTaBHOM YacTH pyHJAaMEHTa Pa3BUTHS TEXHOJIOTHM.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBoyacos
IIpaxk
Ne HanmenoBanuepasaeiio KonTpoasn
THyec  JJIEKTPOHHBbIE (LM(ppoBHIE) 00P:
n/n B U TEMIIPOIrPaMMBbI Bcero = HblepadoT
Kuepa
bl
00ThbI
Bee/ieHue B https://resh.edu.ru/subject/lesson/4756/
1 23 1
CTEPEOMETPHUIO
http://geometry2006.narod.ru/Lessons/
Bzaumnoe
2 pAacIIOJIOKEHHUE IPSMBIX B 6 1 http://geometry2006.narod.ru/Lessons/
MPOCTPAHCTBE
[TapamiensHOCT IPSMBIX
. http://geometry2006.narod.ru/Lessons/
3 Y TJIOCKOCTEH B 8
MPOCTPAHCTBE
Tlepren MKy IAPHOCTS http://metodisty.ru/m/files/view/geom_10
4 MPSIMBIX U IIJIOCKOCTEN B 25
MIPOCTPAHCTBE
http://metodisty.ru/m/files/view/ugol_mezl
5 VYTIIBI ¥ paccTOSHUS 16 1 ymi_2013 01 20
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11 KJIACC
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PABOYAS ITPOT'PAMMA (ID 679054)

yueoHoro kypca «BEPOSATHOCTDb U CTATUCTUKA. ba3oBblii ypOBEeHb»
st ooydarormmxcs 10-11 kmaccos

INOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma y4ueOHOTO Kypca « BeposSTHOCTh 1 cTaTHCTHKa» 0a30BOTO
ypoBHs st oOydaromuxcst 10 —11 xmaccoB pa3zpadorana Ha ocHOoBe DenepanbHOTO
rOCyJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApTa CPEaHETO O0IIero oOpa3oBaHums,
C yd4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, TPEABSIBIIEMBIX K
MaTEMaTHYeCKOMYy OOpa30BaHUIO, ¥ TPAAHWIMN POCCHICKOTO 0OO0pa30BaHUA.
Peanuzarus mporpammbl 00ecriedrBaeT OBIAICHUE KIFOYEBHIMUA KOMIIETCHIIMSMH,
COCTaBIISIONIMMH OCHOBY JJISi CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M II03HABATEIHHOTO Pa3BHTHS
JUYHOCTH 00YYarOIIHUXCsl.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

VYyebnsiii kypc «BeposiTHOCTH M cTaTUCTHKa» 0a30BOTO YPOBHS SIBISETCA
POJOJDKEHUEM U PAa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 0a30BOTO YpOBHS
ocHOBHOI mikonbl. Kypc mpennHasnaueH st (popMHpOBaHUS y OOy4aromuxcs
CTaTUCTHYECKON KyJIbTYpbl W TOHMMAaHUS POJIM TEOPUU BEPOSTHOCTEU Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JJIsi U3yYCHHs CIy4alHbIX COOBITHH, BEIMYUH U
npoueccoB. IIpu u3yueHuun kKypca oOoramiaroTCs NPEICTABICHUS YYAIIUXCS O
METOJAaX UCCIEAOBAHNS U3MEHUMBOTO MUPA, Pa3BUBAETCSA IOHUMAHNUE 3HAYUMOCTH
U OOIIHOCTM MaTeMaTHMYECKUX METOJOB IO3HAHUA KaK HEOThEMJIEMOW dYacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

CopnepxaHue Kypca HanpaBJ€HO Ha 3aKpEIICHUE 3HAHWM, MOJYYEHHBIX HPU
M3YUYECHHHM Kypca OCHOBHOM IIKOJbI M HA PA3BUTHE MPEICTABICHUN O CIy4allHBIX
BEJINYMHAX U B3AMMOCBA3AX MEXKAY HUMH HAa BAXKHBIX IPUMEPAX, CFOKEThI KOTOPBIX
NOYEPIHYTHI U3 OKPYKAOLIET0 MUpA.

B cooTBeTcTBMM € yKa3aHHBIMH LEIAMU B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» CpPeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJICICHbI
CJIeyIOllMe OCHOBHBIE coOJiepKaTelibHble JMHUU: «CiydaiiHble COOBITHS U
BEepOSTHOCTHY, «CiTy4aliHbIe BEJIMUMHBI M 3aKOH OOJIBIITUX YUCEI.

BaxHyro dYacth Kypca 3aHMMAeT M3y4YEHHE TIE€OMETPUYECKOTO U
OMHOMUAIBHOTO PaCHpPE/IEICHUN U 3HAKOMCTBO C X HEMPEPHIBHBIMU aHATIOTaMH —
MOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPEIEICHUSMMU.



Conepxxanne muHun «CitydaifHple COOBITHS U BEPOSATHOCTUY» CITY>KUT OCHOBOM
s (GOPMUPOBAHUS TPEJCTABICHUNM O PaclpeleleHUH BEPOSATHOCTEH MEXIy
3HAYEHUSIMHU CITyYyalHBIX BEJIMYUH, a TAKXKE 3Ta JIMHHUA HeoOXoauMa Kak 0aza aJis
U3YUYEHUS 3aKOHA OOJIbIINX YKcell — (PyHIaMEHTaJIbHOTO 3aKOHA, IEUCTBYIOIIETO B
npUpoze U OOUIECTBE U UMEIOIIET0 MaTeMaTuyeckyto ¢popmanuzaiuio. CaM 3aKoH
OONBIIMX YHCET MpeJuiaracTcss B O3HAKOMHUTENIbHOM ¢GopMe ¢ MUHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTUYECKOTO opMalin3Ma.

TeMbl, CBSiI3aHHBIE C  HENPEPBIBHBIMM  CIy4YaliHbIMM  BEJIIMYHWHAMM,
AKIIEHTUPYIOT BHUMAHHE IIKOJBHUKOB HAa OMNHCAHUU W M3YYEHUU CIyYalHBIX
SBJICHMH C MOMOIIbI0 HENpPepbIBHbIX (PyHKIUA. OCHOBHOE BHUMAaHUE YJENseTCs
[IOKa3aTeIbHOMY M HOPMaJIbHOMY pacCIpEAeNICHUSAM, MPU 3TOM MPEIIoIaraeTcs
03HAKOMHTEJIbHOE N3YUYeHHE MaTepuaia 6e3 J0Ka3aTeabCTB MPUMEHIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha uzydenune kypca « BepoaTHOCTh U cTaTUCTHKA» HA 6a30BOM YPOBHE OTBOJIUTCS
1 yac B HEICNIO B TE€UEHUE KAXIOTO Tojia 00yueHus, Bcero 68 yueOHbIX 4acoB.



COJEPKAHUE YYEBHOTI' O KYPCA
10 KJIACC

[IpencraBnenre AaHHBIX C TOMOIIbIO Tabmun u auarpamm. CpenHee
apudmeTnyeckoe, MeAuaHa, HauOOJbIIee M HAUMEHbIIEE 3HAYEHUs, pa3Max,
JUCTIEPCHUs U CTAHJAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CrnydaliHple SKCTIEpUMEHTHI (OTIBITHI) M CTy4alHbIe COOBITHSI. DIIEMEHTAPHBIC
coObITust (Mcxonbl). BeposTHOCTH CilyyallHOTO COOBITHA. BAM30CTH YacTOTHl U
BEPOSITHOCTU COObITUI. CrydaiiHbI€ OMBITHI C PABHOBO3MOKHBIMU 3JI€MEHTAPHBIMU
coObITusIMA. BeposiTHOCTM  cOOBITHI B ONBITAX C  PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Omneparyu HajJ COOBITUSMU: TTepecedeHue, 00beTUHEHNE, TPOTUBOIIOIOKHEIC
coObITus. uarpammsl Diinepa. opmysa cioxeHus: BEpOATHOCTEH.

VYcimoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciaydaiiHOroO
sKcriepuMenTa. @opMyia MoJTHOM BeposATHOCTH. HezaBucumbie COOBITHS.

KomMOunaropHnoe npaBuio ymHoxxeHus. [lepecranoBku u ¢dakropuan. Yucio
couetanuii. Tpeyronpauk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii ciiydaliHbIil onBIT (MCIIBITAHUE), YCIIeX W Heynauda. HesaBucumsie
ucnbiTanus. Cepusi He3aBUCHMMBIX MCHObITaHUKA [0 mnepBoro ycnexa. Cepus
HE3aBUCHMBIX UCIIBITAHUM bepHyu.

CnyuaiiHas  BenuuuHa. Pacnpenenenue  BeposTtHocTed.  [Imarpamma
pactpenenenusa. [Ipumepsl pacrpenencHuid, B TOM YHCIIE, F€OMETPUYECKOE H
OMHOMMAJILHOE.

11 KJIACC

UucnoBple  XapaKTEPUCTUKH  CIYyYalHBIX  BEJIWYUMH: MaTeMaTHYECKOE
OXMJaHUE, NHUCHEPCUS W CTAHAAPTHOE OTKJIOHEHWe. lIpumepsl mnpuMeHeHUs
MaTeMaTUYECKOTO0 OXKUJAHUS, B TOM YHUCIE B 3aJayax M3 MOBCEIHEBHOW JKU3HU.
MaremaTudeckoe OXujaaHue OMHApPHOM CaydailHOM BeaM4MHBI. MaremaTHdeckoe
0KUJIaHUE CYMMBI CIIyYalHBIX BEJIMYMH. MaTEMAaTUYECKOE OKUAAHUE U TUCIIEPCUS
T€OMETPUUYECKOTO U OMHOMHAIBHOTO PaCIpeIeICHUN.

3aKkoH OOJBIIUX YHCEI W €ro poJib B HaykKe, MPUPOJIEC H OOIIECTBE.
Bri6opouHnblii METOT MCCIEIOBAHUM.

[IpuMepbl HENpPEPBIBHBIX CiIy4dalHbIX BenW4MH. [lOHATHE O MJIOTHOCTH
pacrpeneneHus. 3a1adn, IPUBOASUIIME K HOPMAJIbHOMY pactipeneneHuto. [lonarue
0 HOPMAJIBHOM PACTPEICIICHHH.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«Maremartukay XapakTepu3yroTCs:

I'paxknanckoe BocniuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NporeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIIOJB30BAHUIO 3THUX JOCTKEHHWW B JIPYTHX HayKax, TEXHOJOTHAX, cdepax
HYKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO Hapo/a;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JTOCTIKCHUN HAYKU U JIEATEITLHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHWEM K MHUPY, BKIIOYAsl 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PaCCyKICHUN; BOCTIPUUMYUBOCTHIO
K MaTeMaTHYECKUM acTIeKTaM Pa3JINYHBIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTZIbIXa, peTyJisipHas Gu3nUecKasi aKTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHUS,
IPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBHOM JIEATENbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHAIBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIIEHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLMATIBHOU
Cpenmpl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHWE MATEMAaTUYECKUMX 3HAHWM ISl PEIICHUs 3a1ad B
00J1acTH OKpYKaIOIIEeH Cpeibl, TIIaHUPOBAHUSI TIOCTYITKOB U OLICHKH UX BO3MOKHBIX
MOCJIEACTBUU IISI OKPYIKAIOIIEN CPEBI.

[leHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHON TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c]epbl 4eIoBEeYeCKOM JesATEeNbHOCTU, JTaroB e¢
pa3BUTUA M 3HAYMMOCTH [JIi PA3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM SI3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JIESITEIBHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCATHLHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmseus MU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTNBUIMU.

1)  Vuusepcanvnuvie  no3zmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIoUje2o0  Mupa;  NpuMeHeHue  J102UYEeCKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayuet).

ba3oBble jlornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
O0OBEKTOB, TMOHATUH, OTHOLICHUH MEXIy MOHATHAMH; (OPMYyINPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOMMOTO aHAIIN3A,

e BOCIpPUHUMATH, (OPMYJIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCJIOBHBIC;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpeYHs B (akTax, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIS BBISABIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYUHIA;



e J€JaTh BBIBOAbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
VHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPXKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4uyeOHOM 3a7aud (CpaBHHUBATH HECKOJBKO
BApUMAHTOB peElIeHUsl, BBIOMpaTh Hauboiee MNOAXOAAIMN ¢ Y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:

e HCIIOJb30BATh BONPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS;
(dbopMyIupoBaTh BOIPOCH], (PUKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaThb HCKOMOE€ W  JaHHOe, (QOopMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSTEJIbHO CIUIAaHUPOBAaHHBIN JKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
o0beKTa, SBJICHHS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjIbTaTaM
NPOBEAEHHOTO HAOMIOCHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTD
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCA, a TAKXKE BBIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABISTH AePUIUTHI HHOOPMAIUH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOIIPOC U ISl pEIEHUS 33]1a4u;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PAa3jIMYHbIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

e CTPYKTYypUpOBaTh MH(OPMALINIO, IPEACTABIATH €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaAEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAMUGHble  Oelicmsus, 00ecnedusarom

copMUpOBaAHHOCIb COYUATILHBIX HABLIKOG 0OVUAIOUJUXCSL.

OO0uenue:

e BOCIPUHUMATH U GOPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMU
U LeJIIMH OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS [0 XOAy PELICHUS
3aJlayd, KOMMEHTUPOBATh MOJYyYE€HHBIN PE3yJIbTaT;

B X0JI¢ 00CYKIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIE HAa TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXIACHUSAMH JPYTrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3IMyle U CXOJCTBO MO3WIIMIA; B
KOPPEKTHOM Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
NPEACTABIATh  PE3yJbTaTbl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIIIICHUS
¢ Yu€TOM 3aj1a4 Mpe3eHTaIM 1 0COOCHHOCTEN ay AUTOPHUH.

CoTpyaHuvecTBO:

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIY aJTIbHOU
paboThl TpW penieHny Y4eOHBIX 3aaad; MPUHUMATh IEb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpenenaTh BHIbI paboOT, JOrOBapUBAThHCS, OOCYXKIaTh MpOIECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHECHU,
«MO3TOBBIE TITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATH CBOM ICUCTBUSA C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamusnsle oeiicmausi, obecneyusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJISTH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ Y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABATEIbHOW pedIeKcur Kak OCO3HAHHS
COBEpIIAEMbIX JIEMCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS POIECcca U PE3yIbTaTa
peLIEeHNs] MaTEMAaTHYECKOM 3a/1a4u;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb [IPH PEIICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pE3yJIbTaTa IEJIM U YCJIOBHUSAM, OOBICHSTH
MPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOJIUTh OIMMOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI



10 KJTIACC

Yurath U CTPOUTH TAOJIHUIIBI U JUATPAMMBI.

OmneprpoBaTh NOHATUSAMU: CpeHEE apuPMeTUIecKoe, MeAnana, HaubobIIIee,
HauMEHBbIIIEE 3HAYCHUE, Pa3Max MacCHBa YUCIIOBBIX TaHHBIX.

OmneprpoBaTh NOHATHUAMM: CIy4YalHbIA SKCIEPUMEHT (OMBIT) U CIydyailHOE
cOOBITHE, AJIEMEHTAapHOE COOBITHE (PJIEMEHTApHbI HCXOJ) CIy4allHOIO OIbITA;
HAXOJHUTb BEPOSITHOCTU B OMBITaX C PABHOBO3MOXKHBIMU CITyYalHBIMU COOBITUSMH,
HaxXOAWTb W CpaBHUBAThb BEPOSATHOCTU COOBITHI B M3YUYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMympoBaTh COOBITHSL: ITepeceueHUe U 00bEANHEHNE TAHHBIX
COOBITHI, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO; IOJIb30BATHCA
auarpammamu Jitiepa u GopMysIon CI0KEeHHsI BEpOSITHOCTEHN MPHU PELICHUH 3a/1a4.

OmnepupoBaTh MOHATUSIMH: YCJIOBHAsi BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOLIBIO NPABHJIA YMHOXCHHS, C IOMOILBIO J€peBa
CIIy4alHOTO OIIbITA.

[TpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HUCHBITAHMS, CEPHS
UCIBITAaHUM, yCHEX M HeyJaya, HaxOJUThb BEPOSITHOCTH COOBITHMII B cepuu
HE3aBUCHUMBIX MCIIBITAHUN J10 IEPBOTO YCIIEXa; HAXOAUTh BEPOSITHOCTU COOBITHI B
CEpUU UCIIBITAHUN bepHyIun.

OnepupoBaTh  MOHATUSAMH:  CIydailHas  BEJIMYMHA,  PACIPEICICHHE
BEPOSATHOCTEN, TarpaMMa pacrpeesICHHUs..

11 KIIACC

CpaBHUBaTh  BEPOSTHOCTH  3HAYEHUH  CIy4allHOW  BEIUYMHBI IO
pacnpeiesieHUIO UK C TTIOMOIIBIO TUATPAMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKUAAHUS;, MPUBOJIUTH TPUMEPHI,
KaK MPUMEHSETCS MaTeMAaTUYEeCKOE OXKHUJIAHWE CIIy4yallHOW BEJIWYUHBI HAXOJUTh
MaTEMaTUYECKOEe OKUJIaHUE 10 TAHHOMY PACIIPEEIICHHUIO.

WmMeTh nipeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

NmeTs npeacTaBaeHre 0 HOPMaIbHOM pacipeieICHUHN.
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11 KJIACC
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