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VYueOHblil npenMeT «MaremaTika» U3ydaercs TpeMsl y4eOHbIMU KypPCaMu:
«Anrebpa 1 HayaJla MaTEMaTHYECKOTrO aHanu3a», «['eomerpus», « BeposSsTHOCT U CTaTUCTHKAY.



INOACHUTEJIBHASA 3AIINCKA

VYueOHbIl Kypce «AnreOpa W Hayaja MaTEMaTHYECKOTO aHalW3a» SBISICTCS OJHHUM W3
HanOosiee 3HAUYMMBIX B IPOrpaMMe CpeaHEero oOmero oOpa3oBaHMs, IMOCKOJIBKY, C OJHOM
CTOPOHBI, OH oOOecre4YnBaeT WHCTPYMEHTAIBbHYIO 0a3y Uil HM3ydYeHUs] BCEX eCTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYTroil CTOPOHBI, (HOPMUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
o0OydJaromuxcsi Ha YpPOBHE, HEOOXOAMMOM Jii OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTM U JPyrHX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaroluecsi OBJAQJIEBAlOT yHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOH HayKu, KOTopas
dbopMyIupyeT CBOM JOCTHKEHHS B MaTeMaTH4YeCKon (hopme.

VY4eOHblii Kypc anreOpbsl U Hadall MaTeMaTHMYECKOTO aHalli3a 3aKJaJbIBaCT OCHOBY JUIS
YCHEIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OWOJOTHH, TMOHUMAHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH M OOIIECTBEHHOW J>XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(GPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BATh WX IS
JMaNbHEWIero o0pa3oBaHUs W B IIOBCEJIHEBHOW JKM3HH. B TO ke BpeMms OBJIaJcHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKLUHSMHU aireOpbl 1 MaTeMaTUYeCcKoro aHajan3a
pa3BUBaeT yMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTb, JOKa3bIBaTh
YTBEPKACHUS C MOMOIIBI0O UHIYKIMU U PacCy’KAaTh NEAYKTHUBHO, UCIOIB30BaTh 0000IIEHIE U
KOHKpETH3aluio, a0CTparupoBaHUE M aHAJIOTHI0, (OPMUPYET KPEaTMBHOE M KPUTHUYECKOE
MBIIIUICHHE.

B xone um3ydenuss yueOHOTO Kypca «Aurebpa W Hadaga MaTEeMATHYECKOTO aHAIN3a»
oOydaromiyecss TMOJMy4aloT HOBBIM OMBIT PEIICHUs MPHUKIAIHBIX 33a4, CaMOCTOSTEIHHOTO
MOCTPOCHUST MAaTEMaTHYEeCKHX MOJIENEeH pEealIbHBIX CUTYyalHid, WHTEPIPETAUUA MOJyYCHHBIX
pElIeHUl, 3HAKOMSTCS ¢ MPUMEPAMU MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKE H
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHblii Kypc oO0nazaeT 3HAYUTENbHBIM BOCHUTATENbHBIM IOTEHIIMATIOM, KOTOPBIi
peanu3yercss Kak uepe3 Y4YeOHBIM MaTepHall, CIIOCOOCTBYIONIMN (HOPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUS, TaK W dYepe3 crnenuduky y4eOHOW  JCATENHHOCTH, TpeOyromen
MPOJODKUTETFHOM  KOHIEHTPAllMd  BHUMAHUS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTYYCHHBIN pe3ysIbTar.

B ocHoBe meromuku oOydeHHs anreOpe W HavajlaM MaTeMaTHYeCKOro aHallu3a JICKUT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yYeHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hayana MaTeMaTUYECKOTO aHAN3a» BbIIEICHBI
CIIEyIOIINE COJEep)KaTeNIbHO-METOANYecKHe JUHUU: «Yucna u BblUMCIeHUS», «DYHKIUH U
rpaduxuy, «YpaBHeHUs U HepaBeHCTBa», «Havana MaremaTuueckoro anamusa», «MHOXecCTBa U
Joruka». Bce OCHOBHBIE cO/EpKATETbHO-METOJUYECKUE JMHUM M3Y4alOTCS Ha MPOTSKEHUU
JIBYX JIeT oOydeHHUs Ha YPOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO IOIOJHSS JIPYT
JIpyra W TOCTEIICHHO HACHINIASCh HOBBIMH TeMaMu W pazaenamu. JlaHHBIH y4eOHBIH Kypc
SIBIISICTCSL WHTETPATUBHBIM, TIOCKOJIBKY OOBEOUHSET B cebe CoAepKaHHe HECKOJIbKUX
MaTEeMATHYECKUX JUCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYECKUI aHalu3,
TEOpUsT MHOXKECTB, MareMaTu4deckas joruka u napyrue. [lo mepe Toro kak oOydarommecs
OBJIaJICBAIOT BCE Oosiee IIMPOKUM MaTEeMaTHMYECKUM ammapaToM, Yy HHUX MOCIEA0BaTEIbHO
dopMupyeTcss U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYECKyl0 MOJENb peanbHON
CUTyallld, MPUMEHATh 3HAHUS, MOJY4YEHHbIE NPU H3YYEHHH y4eOHOro Kypca, IJid pelieHus
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CaMOCTOSITENIEHO C(POPMYJIMPOBAaHHOW MaTEeMaTHYECKOH 3agauu, a 3aTeM WHTepIpeTHpOBAThH
CBOH OTBET.

CopepxarenpHo-MeTOAMYECKass  JUHUS — «Yucna W BBIUMCIGHHS — 3aBepliaeT
dbopMUpOBaHHE HABBIKOB HCIOJIb30BAaHUS JIEHCTBUTENBHBIX UYHCEN, KOTOpOe OBLIO HAvyaTo Ha
YpPOBHE OCHOBHOTO 001iero obpazoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHusi 0coboe
BHUMaHUE yjemsieTcss (OpMHUPOBAHUIO HABHIKOB PAIlMOHAIBHBIX BBIUMCICHUH, BKIIOYAIOUINX B
ce0si MCIONIb30BAaHKME PA3IMYHBIX (DOPM 3aluCH 4HCcla, YMEHHE JAeiaTh MPUKUIKY, BBIITOJIHSITDH
npuOIMKEHHBIE BHIYMCIICHNUS, OLIEHUBATh YMCIIOBBIC BBIPAKEHUS, padOTaTh C MaTEMaTUYECKUMU
KOHCTaHTaMM. 3HAKOMbIE OOYYaIOLIMMCS MHOKECTBA HATYPaJbHBIX, LENbIX, PAIlHOHAIBHBIX H
JEHCTBUTENBHBIX YUCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX uuceld. B kaxmom u3 aTux
MHO>KECTB pacCMaTpUBaIOTCA CBOWCTBEHHBIE eMy clienn(uueckre 3a1a4i U ONepaluu: JeJeHne
HAIeJIO, ONEpPUpPOBAHHE OCTAaTKAaMH Ha MHOXKECTBE IIeJIbIX 4HCeN, OcoOble CBOMCTBa
palMOHATILHBIX M HMPPALMOHAIBHBIX YHCEN, apu(METHUECKHUE OIlepaliy, a TaKKe H3BJICUCHHE
KOpHS  HAaTypaJbHOM CTENEHM Ha  MHOXECTBE KOMIUICKCHBIX 4YMcen.  bnaromaps
MOCJIEIOBATEIbHOMY  PAacCUIMPEHHIO Kpyra HCIOJB3YEMBIX UYHCel W 3HAKOMCTBY C
BO3MOXXHOCTSIMHM MX TIPUMEHEHUS JJISl PELICHUS Pa3InYHbIX 337a4 (POpMUpPYETCs IPEICTaBICHHUE
0 €IMHCTBE MaTeMaTHKH KaK HayKd U €€ pOJId B IIOCTPOCHUH MOJEJIeH peaJbHOro MUpa, IIMPOKO
UCTIONIB3YIOTCSL 0000IEeHNE U KOHKPETH3ALIHSL.

JIunus «YpaBHEHHsS] U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSHKEHUM BCEro OOy4yeHHUsS Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJIBKY B KaXIoMm paszeine I[Iporpammbl
MPEeyCMOTPEHO PEeIlIeHUuEe COOTBETCTBYIOIIMX 3aaad. B pesynbrate oOyuaroniuecsi OBiafeBalOT
pPa3IUYHBIMU  METOJAaMHU  DPEIIEHUS palMOHAIbHBIX, HPPALMOHAIBHBIX, MOKa3aTelbHbIX,
JOTapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXe 3a/ad,
coJepKalx mnapamerpsl. [lonydeHHbIE YMEHHS HIMPOKO HCIIOJIB3YIOTCS MPH HCCIEAOBAaHUH
(GYHKIMI ¢ TOMOIIBIO TPOM3BOIHON, IPU PEILICHUH MPUKJIAAHBIX 33]a4 U 33Jja4 Ha HaXOXKICHUE
HauOOJBIINX U HAMMEHBIIUX 3HaueHUH pyHkuuu. JlaHHas comepkarenbHas JIMHUS BKIIOYACT B
cebs Takke (OPMHUPOBAHME YMEHHUM BBITIONHATH PAacu€Thl Mo (GopmyiaaM, TpeoOdpa3oBaHUS
palMOHATILHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUHM, a TaKKe BbIpaXKEHUIA,
collepKalluxX cTerneHn u Jjorapudmel. braromaps wusyudeHuro anreOpanyeckoro marepuana
INPOUCXOIUT JalibHEllllee pa3BUTHE AJTOPUTMHUYECKOrO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcs, GOpMHUPYIOTCS HAaBBIKU JCAYKTUBHBIX PacCyKICHHUH, pabOThl ¢ CUMBOJIbHBIMH
dopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIC HHCTPYMEHTHI ISl peIIeHHs PAaKTUYECKUX M €CTeCTBEHHO-
HaYYHBIX 33Ja4, HarJISAHO IEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK S3bIKa HAYKH.

CopepxarenbHo-MeToanyeckass auHUS «DyHKIMKM U rpaUKu» TECHO NEperieTaeTcs C
OPYTMMH  JMHUSIMM ~ y4eOHOro  Kypca, IOCKOJIbKY B  KakOM-TO  CMbIcie  3a1aéT
MOCJIEA0OBATEIbHOCTh  M3y4YEeHUs  Marepuana. V3yueHwe  CTENeHHOHW, IOKa3aTelbHOM,
jorapu(pMUUEcKOl U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U TpadUKOB, UCIOIb30BAHHE
GYHKUMA JUIs pelieHust 3a7ad U3 JPYyTruxX Y4YeOHBIX TPEAMETOB M PEAIbHOM JKU3HU TECHO
CBSI3aHO KaK C MAaTEeMaTHYECKUM aHAJIM30M, TaK M C PEIICHWEM ypaBHEHUIl u HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMaHUE YyAensercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEXIY Pa3IUYHBIMU BEJIHMUYMHAMMU, UCCIENOBATH MONyUYeHHbIE (PYHKLIUHU, CTPOUTH
ux rpaduku. MaTepuan 3TOH coAepXkKaTelbHON JIMHUM HaleJeH Ha pa3BUTHE YMEHHH H
HABBIKOB, MO3BOJIAIOIIMX BBIpaXKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMHU B PA3IUYHONU (opme:
AHAJTUTUYECKON, TrpaduyecKo M clIoBecCHOHW. Ero wu3ydyeHue CrmocoOCTBYEeT pa3BUTHIO



QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOHICHWIO W  KOHKPETHU3AIIHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopepxarenbHast nuHusa «Havana maTreMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYT KaK MaTeMaTUYECKUX, TaK M MPUKIATHBIX 3aja4, JOCTYMHBIX O00ydarolumcs,
TaK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH IPaUKU CIOKHBIX (PYHKIUN, ONPEaeNsITh UX
HauOOJIbIINEe U HAUMEHBIINE 3HAUCHUS, BRIYUCISTH IUIOMAAN GUTYp U 0OBbEMBI TEl, HAXOAUTh
CKOPOCTHM U YCKOpeHMs TmpoleccoB. [laHHas cojaepxaTenbHasi JIMHHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IOCTPOCHUSI MATEMaTUYECKUX MOJIEIeH pealbHbIX CUTyallud, [03BOJIAET
HaxXOJIUTh HAaWUJy4lllee PEIICHWE B MPUKIATHBIX, B TOM YHUCJIE COLUAIBHO-3KOHOMHYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYeCKOro aHajiu3a CHOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOrO, (hOPMATBLHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIUICHUS, POPMUPOBAHUIO YMEHUM
pacrno3HaBaTh IPOSBICHUS 3aKOHOB MaTEeMaTUKHU B HayKe, TEXHUKE U HcKyccTBe. O0yuatoniuecs
Y3HAIOT O BBIJAIOLIUXCS pe3yIbTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTHUsI MaTEMAaTUKU KaK HayKd, U
00 UX aBTOpax.

CopgepxarenpHO-MeTONUYECKAsT JIMHUS «MHOXECTBAa U JIOTHKA» BKIIOYaeT B ceOs
AJIEMEHThl TEOPUU MHOKECTB W MaTEMaTHYECKOM JIOTMKU. TeopeTHKO-MHOKECTBEHHBIC
MPEJICTABICHHUS] TIPOHU3BIBAIOT BECh KypC IIKOJIBHONW MaTeMaTHKU W Mpeaaralor Hawmboee
YHHUBEPCAJIbHBIN SI3bIK, OOBEIUHSIONMNA BCE pa3feibl MaTeMAaTUKU U e€ MPHUIOKCHHH, OHH
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE TUCIUIUIMHBI U UX MPUIIOKEHHUs B euHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOydaroleMycss MOHHUMAaTh TEOPETHUKO-MHO)KECTBEHHBIN —S3bIK
COBPEMEHHOM MaTeMaTHUKH U HCIOJb30BaTh €ro Ui BBIpaXXEHUS CBOUX MbIciel. Jpyrum
BaXHBIM IPU3HAKOM MaTE€MaTHK{ KaK HayKu CIeAyeT MPU3HATHh CBOMCTBEHHYIO € CTPOrocTh
000CHOBaHMN ¥ CJICIOBaHHWE ONPEACIEHHBIM TPaBUIAM IOCTPOCHHS JOKAa3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaAaMH MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO
MBIIUICHUST 00YYaIOUINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXICHHSI Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHUS.

B yuebHom kypce «Ausrebpa W Hayana MaTeMaTHMYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBbI ~ MAaT€MaTH4YeCKOTr0  MOJENUPOBAaHUSA, KOTOpble  NIPU3BAaHBl  CIHOCOOCTBOBATH
(GOpMUPOBAHNIO HABBIKOB IOCTPOCHHUS MOJIENEH pealbHbIX CUTYyallli, HCCIEIOBaHUS 3THX
MoJieJel ¢ TOMOIIbIO0 ammapaTa anreOpbl M MaTeMaTHYeCKOro aHajiu3a, WHTepIpeTalnuu
MOJIyYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUICTEHbI B KaXXIbIH W3 pa3JleJIOB MPOTrpaMMBbI,
MOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca MUPOKO MCHOIB3YETCS IS PEIICHUS MPHUKIATHBIX
3amady. llpu pemeHun peanbHBIX MPAKTUYECKUX 3a7ad  oOydaromiuecss pPa3BUBAIOT
HAOJI0IaTEIbHOCTh, YMEHHE HAaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BaTh
aHaJorui, 0000IaTh M KOHKPETH3UPOBaATh MpobieMy. JlesTenbHOCTh 1O (HOPMUPOBAHHIO
HABBIKOB pEIlIeHUs MPUKIAIHBIX 3a/1ad OPraHU3yeTcs B Mpoliecce U3yUeHUsl BCeX TeM YUeOHOro
Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOIr0 aHalIu3ay.

Ha n3ydenune yueO6HOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTo aHaJIN3a» OTBOAUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 uwaca B Henenmo), B 11 kmacce — 136 ywacoB (4 vaca B
HEJIETIIO).



COJEPKXAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Panmonaneubie yncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanueckue 1podu. Ilpumenenue qpodeit 1 MpoIEeHTOB IS pelleHus MPUKIaIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUHN U PEaJIbHOM KU3HU.

JleiicTBuTenpHbIe yKcha. PalyoHalbHble U MppalMOHAIbHBIE YMCIa. ApHU(pMETHYECKHE
onepaluuy C JEUCTBUTEIbHBIMU 4YHMCIAMU. MOIysib IEMCTBUTEIBHOTIO YKCIIA U €TI0 CBOMCTBA.
[MpubGnmxEHHble BBHIYMCICHUS, TPABWIIA OKPYIJICHHSA, NPUKUIKA U OLEHKa pe3ysbTaTa
BBIYMCIICHUM.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcronb3oBanue moaxoasiiei GopmMbl
3aMKMCH IEUCTBUTENIBHBIX YHCEI Ul pEHICHUS TPAKTUYECKHUX 3a/1a4 U IIPE/ICTABIICHUS IaHHBIX.

Apudmerndeckuii KOpeHb HATYpaJbHON CTETICHU M €T0 CBOMCTRBA.

CreneHpb ¢ palOHAIBHBIM TOKa3aTelieM W €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKAa3aTENEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATYypAIbHBIE JTOTapH(pMBbIL.

CuHyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHMCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa.

YpaBHeHUsI 1 HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MPEOOpa3OBaHUA. YpPaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHMS U YpaBHEHM-CIIeACTBUs. HepaBeHCTBO, pellleHre HEPaBEHCTBA.

OcHOBHBIE METO/BI PEIICHUS] LEIbIX U IPOOHO-pAIlOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOW IEpEMEHHOM. JleJleHHne MHOrowieHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodgdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUN, COACPIKAIIMX CTEICHH U KOPHHU.

Wppaunonanbuple  ypaBHeHHA. (OCHOBHBIE METOIbI  PEIIEHUS  HMPpalMOHAIbHBIX
YpaBHEHUU.

IToka3aTenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI PEIIEHUS [TOKA3aTEIbHBIX YPAaBHEHU.

[IpeoOpazoBanue BeIpaKEHUH, COIEPKAIIMUX JOTapUPMBI.

Jlorapudmuueckue ypaBHeHUS. (OCHOBHbIE METOJbI pEIICHUs JIOrapupMUUYECKUX
YPaBHEHUH.

OcHoBHBIE TpuUroHOMeTpuyeckne Qopmyinbl. [IpeobpazoBaHue TPUTOHOMETPUUYECKHX
BBIPAKECHUM. PellleHre TpUroHOMEeTpUYECKUX YPaBHEHUM.

Pewienne cucrem NMHEHHBIX ypaBHEHHMH. Marpuiua CHCTEMbl JUHEHHBIX YPaBHEHHM.
Onpenenurenb MaTpUllbl 2X2, €ro TreOMETPUYECKH CMBICI W CBOWMCTBA, BBIYMCICHUE €r0
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS I PEIIECHUs] CUCTEMbI JIMHEHHBIX YpaBHEeHM. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMbI JIMHEHMHBIX YpaBHEHUM. McciaenoBanue mocTpOeHHOM
MOJIEJIN C TOMOILBIO MATPHUI] U ONIPEACIIUTEIEH.

ITocTpoeHne MareMaTH4ECKUX MOJEIEH PEANbHOM CUTyalUd C IIOMOIIBIO YPaBHEHHUU H
HepaBeHCTB. IIpyMeHeHHe ypaBHEHHH M HEPAaBEHCTB K PEIICHUI0O MaTeMaTHYECKUX 3a1ad U
3a[a4 U3 Pa3NUYHbIX 00JIaCTel HAYKU U peallbHON )KU3HH.

DOyHKUUM U rpapuku

Oynkuus, crnocodbl 3amaHus QyHKuuu. B3ammuo obOpatHble (yHKumu. Kommnosunwms
bynkumid. ['paduk GyHkmu. DnemeHTapHbie MpeoOpazoBanus Tpa@uKoB (yHKIIHA.
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Ob6nacTtp ompeneneHuss © MHOXecTBO 3HaueHn ¢pyHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIMOCTOAHCTBA. YETHbIe M Heu€THble (yHKuuu. [lepuognueckue ¢yHkmuu. IIpomexyTku
MOHOTOHHOCTH (PyHKIMU. MakcuMyMbl 1 MUHUMYMbI pyHkuuu. Hanbonbliee u HauMeHbIIee
3HaYeHUs (PYHKIMH Ha IPOMEXKYTKE.

Jluneiinas, kBagpaTU4Has U APOOHO-TMHEWHAs QyHKIIUHA. DJIEeMEHTapHOE UCCIIEeOBaHUE U
MOCTPOCHHE UX TPaPHUKOB.

CrenenHas (pyHKIMS C HaTypaJbHBIM M IIeNbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHS N-Oi CTENeHU Kak (PyHKIUH OOpaTHOM CTENEHU C HATypalbHBIM
IIOKA3aTENEM.

[TokazaTenpHas u JorapudmMudeckas GyHKINH, UX CBOWCTBA U Tpaduku. Mcnonb3oBanue
rpa¢ukoB PYHKITUH JIsI pEIICHUS] ypaBHCHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpENEIeHHEe TPUTOHOMETPUUECKUX (PYHKIIHIA
YHUCJIOBOrO ApPryMEHTA.

OyHKIMOHAIbHbBIE 3aBUCHMOCTH B PEAIbHBIX Ipolieccax M siBieHusX. ['papuku peanbHbIX
3aBUCUMOCTEH.

Havana mateMaTH4ecKOro aHaJIM3a

ITocnegoBaTenbHOCTH, CIIOCOOBI 3aaHUA ITOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHIECKOM
MHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHUYeCKOro aHalln3a KaK aHalln3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckass W reoMerpuueckas — mporpeccuu. beckoHeuHo — yObIBaroras
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YyOBIBAIOIIECH T€OMETPUUYECKOU MPOTPECCHUHU.
JIuHEeHbII M AKCHOHEHUHMAIbHBIM pocT. Yucno e. @opMmysia CIHOXKHBIX ITPOIIEHTOB.
Hcnonp3oBanue mporpeccuu Ais peleHus pealbHbIX 3a/1ad PUKIAIHOIO XapakTepa.

HenpepoiBHble ¢(yHKIMM u HX cBoiicTBa. Toukum paspbiBa. ACHMITOTHI TpaduKOB
¢ynkuuii. CBoiicTBa (PyHKIMI HEMpPEepBIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JJIsl PELICHUs
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMTPEPBHIBHBIX (DYHKLUHN IS peIIeHHs 3a/1a4.

[TepBas u BTOpas npousBoaHble GyHKIHH. OnpeneneHrne, rTeOMETPUISCKUN U (HU3UIECKUI
CMBICJI IPOU3BOIHOM. Y paBHEHHE KacaTeIbHOH K TpaduKy (yHKIIUH.

[TpousBoaHbie aneMeHTapHbIX GyHKUMN. [Ipon3BoaHAas CyMMBbl, MPOU3BEAEHUS, YACTHOTO
¥ KOMIO3UINH (QYHKUIUHA.

MHuoxecTBa H JIOTHKA

MHo€ecTBO, onepali HajJ MHOXECTBaAaMHM M UX CBoicTBa. J[marpammel Oiinepa—BeHHa.
[IpumeHeHrEe TEOPETUKO-MHOXKECTBEHHOIO arapara JUisi ONHUCAHUS PEAJbHBIX HPOLECCOB U
SIBIICHUM, TIPY PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHbIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPAaBHEHUS.

11 KJJACC

Yuciaa 1 BLIYMCTIEHUS

Harypanbable u 1mensle uucna. [IpumeHeHuMe NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonbImi o0mmii nenutens (nanee — HOJl) u Haumenbinee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOJIYJII0, airopuT™Ma EBKkinaa 11s penieHus 3aa4 B LENbIX YUCIaX.

KowmmnekcHeie uumcma. AnreOpanueckas W TPUTOHOMETpHYECKas (OPMBI  3aIlUCH
KOMILJIEKCHOTO YHclia. ApudMeTHdecKkue onepanuu ¢ KOMIUIEKCHBIMH 4uciiaMu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJ Ha KOOpAMHATHOM miiockocTh. @opmyna MyaBpa. KopHu n-oii cTenenu u3
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KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN [UIs peHIeHus (QU3MUECKUuX H
F€OMETPUUYECKHX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI M HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00op KOpHEH TPUTOHOMETPUYECKHX YpPaBHEHHH C MOMOIIbIO TPUTOHOMETPUYECKOMH
OKpPYHOCTH. PellieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENbHBIX U JIOrapu(pMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE =~ METOABI  pEHIeHUsT CHUCTEM M COBOKYIHOCTEM  palMOHAJIbHBIX,
UPPALMOHATILHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamHu.

[IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUIO MATEMaTUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJNIacTe HAyKW W pealbHON >KU3HM, WHTEpPHpEeTalus IOIy4YEeHHBIX
pe3yJIbTaTOoB.

DOyHKUUM U rpapuku

I'padux xommozunmu ¢yHkumid. ['eomerpuueckne oOpa3bl ypaBHEHHI M HEPABEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

['paduueckne MeTOnpl pEIICHHWS YpaBHEHWW W HEpaBeHCTB. [ 'paduyeckne MeTObI
peuieHus 3a1a4 ¢ napaMeTpamH.

Hcnonbs3oBanne rpadukoB (GYHKIWNA IS MCCIENOBAHUS TMPOIECCOB W 3aBUCHUMOCTEH,
KOTOpPbIC BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIu3a

[IpumeHeHre NPoU3BOAHON K UCCIIENOBaHUIO (DYHKIMI HA MOHOTOHHOCTB U SKCTPEMYMBI.
Haxoxaenne HauOoIbIIero 1 HAMMEHbBIIIETO 3HAYCHU I HEeTIPephIBHOW (DYHKIIMK HA OTpE3Ke.

[IpuMeHeHre NpPOM3BOMHOM Il HAXOXKACHMS HAWIY4dlIero penieHus B IPHUKIAIHBIX
3aJavax, JJIs ONpEAeNICHUS CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJaHHOro (GopMysiol uiu
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbIX. [lepBooOpaszHbie dIeMEHTapHBIX
¢yukuuii. [IpaBuna HaxX0XKAEHUS TIEPBOOOPA3HBIX.

Hurerpain. I'eomeTpuueckuil CMBICI HHTErpajia. BeluuciaeHue onpenenéHHoro nHTerpaia
no ¢popmyne Hetorona-Jleitouuna.

[Ipumenenne wWHTErpana A HAXOXACHHUS IUIOMAACH TUIOCKUX GUryp u 0o0BEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennii nuddepeHIManbHBIX YpaBHEHUH. MaTteMaTrnieckoe MoIeTupOBaHUE
peaIbHBIX MPOLIECCOB C MOMOLIBIO UG (HepeHIINATbHBIX YPaBHEHUIA.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA «AJIEBPA U
HAYAJIA MATEMATHMYECKOI'O AHAJIU3A» (YIJIYBJIEHHBI VPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOr0 BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYyYaroerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O WIEHAa POCCHICKOTO OOMIECTBA, MPEACTABICHHE O MaTEeMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAyp TPakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJAEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKON TPaXKTaHCKON MIEHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOAILLEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCUHUCKUX
MaTeMaTUKOB M POCCUKWCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJIB30BAHUE ITUX JOCTHUKEHUN B
IpYTHX HayKaX, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHWE JIYXOBHBIX IICHHOCTEH  pocCHHCKOro  Hapona, cHOopMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUSI, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTH)KEHUN HAyKd U JEATEIbHOCTBIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIAJA B MOCTPOCHHUE
YCTOMYHUBOTO OYAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, pacCyXIEHHH, BOCHPUUMYHUBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IudyHbIX BUJIOB UCKYCCTBA;

5) pusuveckoro BOCNUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTEMaTHUECKHUE 3HAHHS B HHTEpEcax 370POBOIrO
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEXUM 3aHATHIA U OTAbIXA, peryisipHas (pusndeckas akTUBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHHE MPHU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Ay, OCO3HAHUE IICHHOCTH TPYAOIIOOUS, UHTEPEC K pa3lIudYHbIM chepam
po(ecCHOHANLHOM JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKCHHUSIMH, YMEHUE
CoBepIIaTh OCO3HAHHBIA BHIOOp Oynymieli npodeccCuu ¥ pean30BBIBATH COOCTBEHHBIC
KU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTHYeCcKOMy O0Opa3oBaHUIO W
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEILICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIlPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHUS:

c()OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, IMOHUMAHUE BIHSHUS COIHAIBHO-
HSKOHOMHUYECKUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
I00AaNFHOTO  XapakTepa  JKOJOTHYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTeMATHYECKUX 3HAHUW IS pEUIeHUs 3a1a4 B 00JacTH OKPY’KAOIIEH Cpellbl, TIIaHUuPOBAaHUE
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:
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c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH M OOIIECTBEHHOH NMPAaKTUKH, TOHMMAaHUE MAaTeMaTHYeCKOM HayKu Kak c(epbl
YEJIOBEYECKON NIEATENBHOCTH, 3TANOB €€ Pa3BUTH M 3HAYMMOCTH JJIS PA3BUTHUS LMBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKH M MATEMAaTUYECKOU KYJIbTYpOM KaK CPEACTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIATH NPOEKTHYIO U UCCIIEI0BATENIBCKYIO ACATEIbHOCTh HHANBUIYAIBHO U
B IpyMIIE.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JIorHyecKue 1eHCTBHA:

BBISBIISITh M XapaKTEPU30BATh CYLIECTBEHHbIE IPHU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWIECHMH MEXAy MOHATHAMHU, (OpPMyIUpOBaTH ONpEAETICHUsS MOHATHH,
YCTaHaBJIMBaTh CYUIECTBEHHBIH MPHU3HAK KIACCU(PUKALMM, OCHOBaHMSA Uil OOOOLICHUS H
CPaBHEHHs, KPUTEPHUH ITPOBOAMMOI0O aHAJIN34,

BOCIIPHHUMATh, (OPMYJIMPOBATh W MPeoOpa3OBBIBATH CYXKJIEHUS: YTBEPAUTEIbHBIE WU
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IIKE, YCIOBHEIC,

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpedns: B (hakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, TMpeyiaraTb KPUTEPUU S BBIABICHHA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JIeJIaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUeHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIIBHO JOKA3aTElIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUHN (IpsMbIEe U
OT TPOTUBHOIO), BBICTpaMBATh AapPryMEHTAILUMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

BBIOMpATh CMOCO0 pemeHus: y4yeOHOW 3agaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pemieHusi, BbIOMpaTh HauOoiee TMOAXOIAIMH C YYETOM CaMOCTOSITENBHO BBIIEIEHHBIX
KpUTEPUEB).

Ba3zoBrbIe ucciaenoBareLCKue NeliCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATENbCKII MHCTPYMEHT MO3HAHU, (OPMYIUPOBAThH
BOINPOCH], (PUKCUPYIOLIME NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JAHHOE,
(opMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULIMIO, MHECHHE;

IPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHMS, IMPOLECCa, BBIABICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBJICHUSIMH, TPOLIECCAMHU;

CaMOCTOSITENIEHO (hOpMYyITUpPOBATH 000OIICHNS U BBIBOJIBI 110 pE3yJbTaTaM MPOBEIEHHOTO
HaOJI0ICHNUS, UCCIIE0BAHMs, OLIEHUBATh JOCTOBEPHOCTD MOIY4YEHHBIX PE3YJIbTATOB, BEIBOAOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISABIIAITH JEPUIMTH HHPOPMALIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC M IS
pelIeHNs 3a1a4H;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATH HMH(POPMALMIO pPA3JIMYHBIX BUIOB U  (Qopm
IIPEJICTaBIICHHUS,
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CTPYKTYpHpOBaTh  HMH(POpMAIMIO, TPEACTaBIATH €€ B  pa3auuHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKH;

OLICHUBATh HAIE&KHOCTh HMHGOPMALMU MO CAMOCTOATENBHO  CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE elicTBUS

Oo0menne:

BOCIIPHHUMATh U (DOPMYyITUPOBATh CYXJEHUS B COOTBETCTBHM C YCJIOBUSAMHU U LEISIMHU
O6H.I€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIPAXKATH CBOKO TOYKY 3pPCHUA B YCTHBIX U MMUCBbMCHHBIX
TEKCTaX, JaBaTh TNOSCHEHHs MO XOJAy pEIIeHHs 3aJauyd, KOMMEHTHUPOBATh MOJIYYCHHBIH
pe3yJbTar;

B X0JI¢ OOCYXXKJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOU TEMBI, MPOOJIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJICH, HAICJICHHBIC HA TOWCK PEIICHUS, COMOCTABIATh CBOM
CYXJIEHUS C CYXKICHUSMHU JPYyTUX YYaCTHHUKOB JMAIOra, OOHAapyXKMBATh pa3iUyhe M CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe HOpMyIIUPOBATH PA3HOTIACHS, CBOM BO3PAKEHUS;

MNPpCACTAaBJIATL PE3YyJIbTATbl PCIICHHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUS, ITPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHHS ¢ Y4Y&TOM 3a4ad  Ipe3eHTAluu MU
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepPcaJbHble YUeOHbIE 1elCTBHS

Camoopranuszanms:

COCTaBJIATh IUIAH, aJITOPUTM pELICHMs 3aJauyd, BBIOMpaATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM nH(pOpMaLUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUN
U MBICIUTENIBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJsibTaTa PeLICHUs: MaTeMaTHUeCKOM 3a1auu;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTbh NPH PEIICHUH 3a/a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBHE pe3yjbTaTra IeMd M YCIOBUSAM, OOBSCHATH NPUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHS! PpEe3yJbTaToB JEATENIbHOCTH, HAaXOAMTh OLIMOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONW pabOTHI IpU
peleHMy y4eOHbIX 3ahay, NPUHUMATh LElIb COBMECTHOM J€ATENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW PabOThI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYXKIATh
MPOILIECC U PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (Gopmax paboTsl (00CykIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
IITYpPMBI» M WHBIC), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JCHCTBHS C
JIPYTUMHU 4WIEHAaMH KOMAaH/bI, OIIEHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.
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INPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kjacce oOydaromuiics TMONYYUT CICAYIONIUE TMPEIMETHBIE
pe3ynbTaThl MO OTIENBbHBIM TeMaM paboudeil mporpaMmbl yu4eOHOro Kypca «Anredpa u Haudana
MaTEMaTUYECKOr0 aHAIIN3a»:

Yucia v BbIYUCICHUA:

CBOOOJHO OIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO0, OECKOHEUHAs! TTePUOIMUECKas
Ipo0b, TPOIEHTHI, UPPAIMOHATHFHOE YHWCIO, MHOXKECTBA PAI[MOHATBHBIX U JIEHCTBUTEIBHBIX
4KCell, MOYJIb IEUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOILEHTHI AJIs PEIIeHUs MPUKIAIHbIX 3a/1a4 U3 Pa3IMYHBIX OTpaciiei
3HAHUU U peabHOM KU3HU,

NPUMEHSTh NPUOMMKEHHBIE BBIYUCIICHUS, MpaBUIa OKPYIJICHUS, MPUKUAKY U OLEHKY
pe3ybpTara BEIYMCIICHHUIT;

CBOOOJHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM I0Ka3aTeleM, HCIOIb30BaTh
HOIXOAAITYI0 (OpMY 3amUCH ACUCTBUTEIBHBIX YHCEN IS pEIIeHHUs MPaKTHYECKUX 3ahad U
MPEICTABICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHIECKUI KOPEHb HATYPaJIbHOM CTEICHH;

CBOOOTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAllMOHAJILHBIM IT0Ka3aTelIeM;

CBOOOZHO OMNEpUPOBATH MOHATUSAMU: JorapudmM dYucna, OECATHUYHbIE M HaTypaJibHbIE
JorapudMmel;

CBOOOJHO OMEpPUPOBATH MOHATHSMHU: CHUHYC, KOCHHYC, TaHTE€HC, KOTAaHTE€HC YHCIIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUSMU: APKCUHYC, ADKKOCUHYC U apKTaHI'€HC YMCIOBOI0 apIyMEHTAa.

YpaBHeHUsS M HEpaBEeHCTBA:

CBOOOJHO  ONEpUPOBATH  MNOHATHUSAMH:  TOXIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIICJCTBUS, PABHOCUIIbHBIC HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS pPalMOHAIBHBIX M JIPOOHO-PALMOHAIBHBIX
YPaBHEHUM, IPUMEHSATh METOJ HHTEPBAJIOB JUIsl PELLICHUS HEPABEHCTB;

CBOOOJHO OMEpPUpPOBATh MOHSTUSIMH: MHOTOUJIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
HeNnbIMU KO3 GUIMEeHTaMH, KOPHH MHOTOYIEHA, MPUMEHSTh JeJeHHe MHOrOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3aaay;

CBOOOMHO OMEpPUpPOBATh MOHITHSIMH: CHUCTeMa JIMHEWHBIX YpaBHCHHH, MaTpuIla,
ONpEeAEIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUUYECKHH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenauTens 2 X 2 sl BBIYUCICHUS €r0 3HAUYCHUS], IPUMEHSITh ONPEACTUTENN ISl PEeIICHUS
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUN, MOJIEIMPOBATH pEalbHbIE CUTYAllMH C TOMOIIBIO CUCTEMBI
JUHENHBIX YpPAaBHEHMI, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIM C IOMOIIbIO MAaTpUll |
ONpEeIETUTENEHN, HHTEPIIPETUPOBATH ITOJIYUYEHHBIN PE3yJIbTaT;

WCITOJIh30BaTh CBOMCTBA JIEHCTBHI C KOPHAMH JIJIsl TPEOOpPa30BaHUs BBIPAKCHUH;

BBINIOJIHATh ~ MPEoOpa3oBaHUsl  YHCIOBBIX  BBIPDAKEHHH, COAEP)KAIIMX CTENEHH C
palMOHATBHBIM MOKA3aTEEM;

UCMOJBb30BaTh  CBOMCTBA JIOTapU(pMOB JUII  MpeoOpa3oBaHUs  JIOTapHPMHUUECKHX
BBIPAKCHMUI;

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  HPpPALMOHANbHbIE,  IOKa3aTelbHblE U
jgorapuMuyUecKre ypaBHEHHsI, HAXOJUTh UX PELIECHUS C MOMOIIBI0 PAaBHOCHIBHBIX MEPEX0/I0B
WJIU OCYLIECTBIISAS IPOBEPKY KOPHEW;
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OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynsl s npeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI];

CBOOOJHO OINEPUPOBATh IOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, IPUMEHATh
HEo0X0uMble (POPMYIIbI ISl pEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX YPaBHEHUH;

MOJICIUPOBaTh pEAJIbHbIE CUTYallud Ha S3bIKE anreOpbl, COCTABJIATh BBIPAKECHHUS,
YpaBHEHHsI, HEpPAaBEHCTBA IO YCJIOBUIO 33/Ja4yH, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa anreophl.

DyHKIUHA U IPaPUKH:

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: (YHKIMS, CHOCOOBI 3alaHusl (YHKINH, B3aUMHO
oOpaTHble (QYHKIIMU, KOMIO3HUIMS (QYHKIUN, Tpadhuk (yHKIHUHA, BBITIOJHATH SJIEMEHTApPHBIC
npeoOpa3zoBanus rpaduKoB PyHKIIUIA;

CBOOOJHO ONEpPUPOBATh IMOHATUAMHU: OOJIACTH ONPENENICHUS M MHOXXECTBO 3HAaYEHUU
(GyHKLIMU, HyJIU QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OINEpPHUPOBATH TMOHATHSIMU: YETHBIE M HEUETHBIC (PYHKUUHU, MEPUOTUYECKUE
(GYHKIHU, TPOMEXKYTKH MOHOTOHHOCTH (YHKLUMH, MAKCUMyMbl M MHHUMYMBI (DYHKIHH,
HanOoJIbIIIee M HaMMEHbIIIee 3HaYeHnEe PYHKINN Ha TPOMEKYTKE;

CBOOOJHO OINEpPHUPOBATH TMOHATHSIMHU: CTENEHHass (DYHKIUS C HATypalbHbIM U IIEJIBIM
nokasaresueM, rpaduk CTENEeHHON (YHKIMU C HaTypalbHBIM M LIEJBIM MOKa3aTeneM, rpaduk
KOPHS N-Oi CTEeNEHH KaK (yHKLIUU 0OpaTHOH CTENEHU C HaTypaJIbHbIM IIOKA3aTENeM;

ONEpUPOBATh MNOHATUAMM: JIMHEWHas, KBaJpaTW4yHas U ApoOHO-IHMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPA(PUKOB;

CBOOOJHO ONEpHPOBATh MOHATUSAMM: IOKa3aTelbHas W Jorapupmuueckas (GyHKIHUU, UX
CBOWCTBA U IrpadUKH, UCIIOIB30BaTh UX I'padUKHU IS pEIIeHUs ypaBHEHUI;

CBOOOJHO ONEpUPOBATh MOHATHAMH: TPUTOHOMETPHYECKAs OKPY)KHOCTb, ONpeAeTICHHE
TPUTOHOMETPHUUYECKUX (DYHKIIMN YHCIOBOTO apryMEHTa;

UCTOJIb30BaTh Ipaduku (QyHKIUA A7 MCCIEAOBAaHHS TPOIECCOB M 3aBUCUMOCTEH Tpu
pelIeHNH 3a/a4 U3 JPYrux y4eOHBIX NMPEIMETOB M PEalbHOM JKU3HU, BbIpaXaTb (HopMyJamu
3aBUCUMOCTH MEXJly BEJITUUYNHAMY;

Hauyasia maTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEPUPOBATh MOHATHAMHU: apupMeTHUecKass U reoMeTpudecKasl Imporpeccus,
0eckoHeuHO yOBIBaIOIasi FreOMETPUYUECKasi MPOTPECCHs, TUHEHHBINH U SKCIIOHEHIUAIBHBIA POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH [T PELICHUS PEaTbHbIX 331a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH MOHATHUSAMH:  IOCJIEJOBATEIBHOCTh, CHOCOOBI  3aJaHus
[10CJIEI0BATENBHOCTEN, MOHOTOHHBIE ¥ OIPaHMUYEHHBIE TIOCIIE0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTUYECKOI0 aHaIM3a KaK aHaiuu3a OECKOHEYHO MaJlbIX;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
(GyHKIMH, aCUMITOTHI Tpadrka GyHKIINH,

CBOOOJHO OINEpPHPOBATh NOHATHEM: (DYHKIUS, HENpepbiBHash Ha OTpe3Ke, NPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH JIUIs peIICHHs 3aa4;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: TIE€pBas U BTOpas MPOU3BOAHBIC (DYHKIHH,
KacaTenbHast K rpaduky QyHKUIUY;

BBIYUCIISIT TPOU3BOJHBIC CYMMBI, IPOU3BEIEHHS, YacCTHOTO W KOMIIO3UIUH JBYX
(GyHKUHMH, 3HaTh IPOM3BOIHBIE JIEMEHTAPHBIX (YHKLNI;

UCIOJIb30BaTh T€OMETPUUYECKUM U (GU3NUECKUI CMBICI POU3BOIHOM /TS peILIeHHs 3a/1a4.
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MHuoxecTBa H JIOTHKA:

CBOOOJHO ONEpUPOBATH MOHATHUAMHU: MHOXKECTBO, ONIEpalli HaJl MHO)KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar Uisl ONMMCAHMS PEATbHBIX MPOLECCOB
U SIBJICHU, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHbIX TPEIMETOB;

CBOOOJHO OMNEpUpOBATh MOHATHIAMH: OIpEesieHue, Teopema, ypaBHEHHe-CIIEICTBHE,
CBOWCTBO MaTeMaTU4YecKOro OOBEKTa, JOKa3aTelIbCTBO, PpABHOCWIIbHBIE YpaBHEHHUS H
HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOyyaromuicsi MOJYYUT CIEAYIONIUE MpPEIMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasa
MaTEMaTUYECKOr0 aHAIIN3a»:

Yucia 1 BLIYMCIICHUA:

CBOOOZHO OINEpUPOBaTH MOHATUSMHU: HATypaJbHOE U IIeJIoE YHUCIIO, MHOXKECTBa
HaTypaJbHbIX U LEbIX YUCEN, UCMOJIB30BATh NMPU3HAKHU AeauMocTH 1enbix ynuces, HOJ[ n HOK
HaTYpaJIbHBIX YMCEN AJIs PELIEHUS 3a7a4, IPUMEHATh alroput™M EBkinnaa;

CBOOOJTHO OTNEpUPOBAThH MOHATUEM OCTATKa IO MOJYJIIO, 3alIMChIBATh HATypallbHbIE YUCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHAMM: KOMIUIEKCHOE YHMCIO U MHOMKECTBO KOMIUIEKCHBIX
YHCceN, MPEICTaBIATh KOMIUIEKCHBIC YHCa B aireOpandeckoil U TPUTOHOMETPUYECKOi (opme,
BBIMOJIHATH apu(MeTHYEeCKHe ONepaluy ¢ HUIMH U U300pakaTh Ha KOOPIAUHATHON MIIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOAHO  OMEpUpOBaTh  MOHATHSIMH:  HMppAllMOHANbHBIE,  [OKa3aTeJIbHbIE U
JorapuMuuecKre HepaBeHCTBA, HAXOAUTh UX PEUICHHS C TOMOIIBI0 PABHOCUIIBHBIX MIEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pEeIIeHNH TPUTOHOMETPUUYECKOT'O YPaBHEHUS;

CBOOOJHO OINEPUPOBAaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHATh
HEo0X0uMBbIe (OPMYITBI ISl pEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUS] CUCTEMBI U COBOKYITHOCTEM
palMOHANIGHBIX, HWPPALMOHAIBHBIX, IOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUH U
HEPaBEHCTB;

pemath panuoOHalbHbIE, WPpPALMOHANbHBIE, TIOKa3aTellbHble, JIorapupMUUYEecKue U
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COAEPKAILNE MOy U TTapaMeTphI;

OPUMEHSATH TpaguuecKue METOIbI ISl PELICHUs] YPaBHEHUH 1 HEPAaBEHCTB, a TaKXkKe 33134
C mapaMeTpaMu;

MOJICIUPOBATh PpPEAIbHbIE CUTYallMd Ha S3bIKE aiureOpbl, COCTaBIATH BBIPAKCHUS,
YPAaBHEHUsI, HEPAaBEHCTBA W HX CHUCTEMBI II0 YCIOBHIO 3aJa4yM, HCCIEA0BaTh IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHMEM arrmapaTa anreOpbl, THTEPIPETUPOBATH MTOJYUYECHHBII pe3ybTar.

@®OyHKuuM U rpapukm:

CTPOUTH Tpa@UKU KOMMIO3UIMH (PYHKUHN C MOMOIIBIO 3JIEMEHTAPHOIO MCCIIETOBAHUS U
CBOMCTB KOMITO3MIIUU ABYX (DyHKITUI;

CTPOUTh TEOMETpUYEeCKHe O00pa3bl YypaBHEHMH M HEPABEHCTB Ha KOOPIMHATHOU
IJIOCKOCTH;

CBOOOIHO OTIEPUPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIUH JUI MOJICTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana maTemaTH4yeckoro anajamsa:
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HCIIOJIL30BaTh MPOU3BOJHYIO IS HCCICAOBAHUSA (bYHKI_[I/II/I Ha MOHOTOHHOCTH H
IKCTPEMYMBHI;

HaXOJUTh HanOOJIbIIIee U HAMMEHbBIIIee 3HaUeHUS (PYHKIIUM HENPEPHIBHOW Ha OTPE3KE;

UCTIOIB30BaTh MPOU3BOHYIO Ui HAXOXICHUS HAMIIYUIIErO PEIICHUS] B MPUKIAIHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHUYECKHX, 3a/la4yax, U OINPENEICHUST CKOPOCTH M YCKOPCHHS
npoiiecca, 3a1aHHOTo (OPMYIION WU TpaduKoMm;

CBOOOJHO OTNIEpUPOBATh MOHATUAMU: IEPBOOOPA3Hasi, ONpeeIEHHBIA HHTETPall, HAXOAUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH WHTErpain mno ¢opmyne HproToHa-
Jleiibuuma;

HAXOJUTh IUIOMIAIU TUIOCKUX QHUTYP B 00BEMBI TEJT C TOMOIIBIO0 HHTETPAa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJECIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIMaTbHBIX YPaBHCHHU;

pemaTh NpUKIaJHbBIC 3a/1a4d, B TOM YHCJIE COIHMATbHO-DKOHOMHYECKOTO U (PH3HUYECKOTO
XapakTepa, CpeICTBAaMH MaTeMaTHYEeCKOTO aHaIM3a.
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TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KosnuecTBO Yacon

Ne

/ HaunmeHoBaHue pa3aejioB U TEM
/1

NpOrpaMMsl

Bcero

KonTpoan
HbIe
padoThI

IIpakTu
yecKHe
padoTsI

DJIeKTPOHHBIE
(uudposkie)
oOpa3oBaTteJib
HbIe pecypchl

MHOXeCTBO EHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PannonanbHele ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI JINHEHHBIX YpaBHEHUH

24

2 Oyukimu U rpaduku. CreneHHas GYHKINS C
IIeJIBIM [TOKa3aTeIeM

12

3 ApudmMeTndecknii KOpEHb N-0¥ CTETICHH.
WppatmonanbHble YpaBHEHHS

15

4 ITokasarenbHas GyHKIms. [TokazaTenbHbIe
ypaBHEHUS

10

5 Jlorapudmudeckas GyHKIUSL.
Jlorapudmudeckue ypaBHEHHS

18

6 TpuroHomMeTpuyeCKUe BEIPAKECHUS U
ypaBHEHUS

22

7 HOCHGL{OB&TCHBHOCTH " 1Iporpeccuun

10

HenpepeiBabie pynkuuu. [IponsBognas

20

9 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS
3HAHWI

OBUIEE KOJIMYECTBO YACOB I1O
I[MTPOI'PAMME

136

10

11 KJTACC

Ne

n/n | HaumMeHoBaHMe pa3fesoB H TeM MPOrpaMMbl

KosnuecTBO Yacon

Bcer
0

KonTtpoan
HbIe
padoTsI

MpakTu
YyecKue
padoTsI

DJIeKTPOHHBIE
(uudposrie)

o0pa3oBaTeJibH
ble pecypchl

Hccnenoanue GyHKITHI C ITOMOIIIBIO TIPOU3BOTHOM

22

1

2 ITepBooOpa3Hast u HHTETpal

12

1

I'padyiky TPUTOHOMETPUUECKHUX (PYHKIIUH.
TpuroHomeTpruyeckrue HEPaBEeHCTBA

14

1

I/IppaLII/IOHaHBHBIe, IIOKa3aTCJIbHBIC U
norapmbMqucm/Ie HCPABCHCTBA

24

Kommnexcubie uncia

10

HaTypaanHe U OCJIBIC YHCiia

10

CucTeMBbl panMOHABLHBIX, HPPAITUOHATBHBIX
MOKAa3aTeNbHBIX U JIOTapU(PMUUECKIX YPaBHECHHN

12

3amaun ¢ mapaMeTpaMu

16

9 [ToBTOpeHwue, 0000IIICHHE, CHCTEMAaTH3ALMS 3HAHUT

16

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

136

10
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
TR IIpoBepsiembie NpeIMETHBIE Pe3y/IbTATEI 0CBOCHHS 0CHOBHOI
o0pa3zoBaTeIbHON MPOrPaMMbl CpeIHero 0011ero 00pa3oBaHusi
pe3yJbTaTa
1 Uucna 1 BEIYUCIICHUS
11 OnepupoBath MOHITHIMU: PAIIMOHAIBHOE M IEHCTBUTEIBLHOE YUCIIO, OOBIKHOBCHHAS
' U JICCATUYHAS APOOb, IPOIICHTHI
12 BoimonHsaTh apudmeTHyeckue onepanuyd ¢ palMoOHAIBHBIME U JACHCTBUTEIEHBIMH
) 4HUCIaMHA
13 BrimonHATh MpUOIKEHHBIC BRIYUCICHUS, HCTIONB3Ys! NPABHIIA OKPYTIICHUS, AeaTh
MIPUKHUIKY U OIEHKY Pe3yJbTaTa BEIYUCICHUN
OneprpoBaTh MOHATHSAMH: CTETEHb C IIETBIM TOKa3aTelleM, CTaHmapTHas Qopma
1.4 3amucy JCWCTBUTENBHOTO YHWCNA, KOPEHb HATYpaJbHOW CTETeHH; HCIOIb30BaTh
’ MOIXOJANIYI0 (POPMY 3aIUCH JEHCTBUTEIBHBIX YUCEN JUIS PEIICHUS MPAKTHYSCKUX
3aJ1a4 U MIPEJICTABJICHUS TaHHBIX
OnepupoBaTh TMOHATHSIMH: CHHYC, KOCHMHYC M TAaHTEHC MPOU3BOJILHOTO YIJIa;
1.5 WCTIOJIB30BaTh 3aIUCh MPOM3BOJIBHOTO YIJIa Yepe3 OOpaTHbIE TPHUTOHOMETPHUYECKHE
(yHKIIUH
2 YpaBHEHHUS U HEPABEHCTBA
OneprpoBaTh TMOHSATHSAMH: TOXIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJOE,
2.1 paloHaNbHOe, MUpPpaIOHAIIEHOE ypaBHEHUE, HEPAaBEHCTBO, TPHUTOHOMETPHYECKOE
ypaBHEHUE
29 BrimonHsaT,  mpeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKCHUHW W pelIaTh

TPUTOHOMCETPHUYCCKHUC YPABHCHUA

BoimonHsaT,  mpeoOpa3oBaHUS  [ENBIX, pPAIMOHAIBHBIX W HPPAlMOHATBHBIX
23 BBIPQXCHHUI M PEIIaTh OCHOBHBIE THIIBI IIENIBIX, PAI[MOHANBHBIX U HPPAIlMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB

[IpuMeHATh ypaBHEHHS W HEPAaBEHCTBA MJIS PEUICHWS MaTeMaTHYeCKHX 3aJad |

24 o o
3aaa4 U3 pas3InIHbIX oOnacreit HAYKU 1 pCaJIbHOU JKU3HU

MopenupoBaTh pealbHBIE CUTyalldd Ha SI3bIKE anreOphl, COCTaBISATH BBIPAKEHUS,
2.5 YpaBHEHUs, HEPABEHCTBA 110 YCIOBHIO 33/1a4U, HCCIICIOBATh MIOCTPOCHHBIC MOJICIH C
UCIIOJIb30BaHHEM alllapaTa areOphl

3 OyHKIUH U TpaduKu

OnepupoBaTh MOHATUAMH: (DYHKIHS, CHOCOOBI 3amaHus (YHKIHUH, 007acTh
3.1 ompezeicHHs] W MHOXKECTBO 3Ha4YeHHMM (YHKIUH, rpaduk QYHKIHH, B3aUMHO
oOpaTHbIe PYHKIIHUU

OnepupoBaTh TOHATHAMHU: YETHOCTh W HEUYETHOCTh (YHKIUH, HYIH (QYHKIHH,

3.2
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb30BaTh rpaMKH QYHKIKN IJIs1 PEIICHUS YPAaBHEHHIMA
34 Ctpouts ¥ uHuTaTh TIpaduKd JIMHEHHOW (YHKIUM, KBaIpaTHYHOW (QYHKIIMH,

CTECIICHHOM (byHKLII/II/I C IOICJIBIM ITOKA3aTCIEM

Ucnonb3oBaTh rpaduku GYHKUUN A UCCIIEAOBAHUS MPOLECCOB U 3aBHCUMOCTEH
3.5 NpU PELICHNH 3a7a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEeajJbHOM JKU3HU, BEIPAKATh
(dopMyIaMu 3aBUCHMOCTH MEXTy BETHUMHAMH

4 Hauana maTemMaTuueckoro aHaiausa

OnepupoBath  TOHSATHIMHU: MOCJIeIOBATEILHOCTD, apupmeTHyecKas U
reoMeTpHuecKas POTPecCHH

4.1

OnepupoBath MOHATHIMH: OESCKOHEYHO YOBIBAIOIAs TeOMEeTpHUecKas Mporpeccus,

4.2 . .
CyMMa OECKOHEYHO YOBIBAOIIEH reOMETPHUECKOM MPOrPECCHI
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4.3 3aaBaTh MOCIIE0BATEILHOCTH PA3TUYHBIMH CIIOCO0aMHU
44 Hcmonk30BaTh CBOWCTBA TMOCICNOBATSILHOCTEH M TPOTPECCUd I PEUICHHS
peaNbHBIX 337124 NPUKIIAIHOTO XapakTepa
5 MHoXecTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUSIMHU: MHOKECTBO, OTICPAIlUH HAJl MHOKECTBAMHU
59 Hcmonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar s OMUCAHWUS PeabHBIX
MIPOIIECCOB U SBJICHUH, PU PEIICHUU 33124 U3 IPYTUX YUYSOHBIX MPEIMETOB
53 OnepupoBaTh NOHATUSAMU: OIPEJICIICHUE, TEOPEMA, CIICICTBUE, IOKA3aTEIIbCTBO
11 KUIACC
Kon .
T T IIpoBepsiembie npe/MeTHbIE Pe3yIbTATHI OCBOEHHA OCHOBHOI
pesyanTaTa o0pa3oBaTeIbHOM MPOrPaMMBbI CpeIHero 0011ero oopa3oBaHus
1 Yncna v BEIYUCIICHUS
OneprpoBaTh MOHATHSMHU: HATypallbHOE, IEJN0€ YHCIIO; WCIOJIh30BaTh NMPU3HAKU
1.1 JISTUMOCTH TIEJIBIX YUCEN, Pa3JI0kKEHIE YUCIIa Ha MPOCThIC MHOKUTEIHU ISl PEIICHUS
3a/1a4y
1.2 OnepupoBaTh NOHATUEM: CTEIIEHb C PAIIMOHATEHBIM MTOKAa3aTelIeM
13 OnepupoBaTh TOHATUSAMH: JorapudM 4Ymcna, JSCSITUYHBIE W HATypallbHBIC
norapuMbl
2 YpaBHEHUS U HEPABEHCTBA
[IpuMeHSTH CBOWCTBa CTENEHU IS MPEeoOpa3OBaHUS BBIPAKEHUH, OMEPUPOBATH
2.1 MOHATHSAMU: TIOKA3aTebHOE YpPaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI
MOKA3aTeNIbHBIX YPAaBHEHUH 1 HEPABEHCTB
BeINONHATE TpeoOpa3oBaHus BIPKEHHH, COIEPKAIIUX JIOTapu(MBbL; ONEpUPOBATH
2.2 MOHATUSAMU: JOTapU(PMUIECKOE YPAaBHEHIE U HEPABCHCTBO; PEIIaTh OCHOBHBIC THITHI
norapu(MUYCCKUX YpaBHEHHI U HEPABSHCTB
23 Haxonuts pemenus npocTeHInX TPUTOHOMETPUYECKIX HEPABEHCTB
24 OnepupoBath TOHSATUSIMHU: _cucreMa nHHeUﬁHLIX ypaBHEHUII u €€ peleHue;
WCTIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHCHUH JIJIsl PEIICHUS TPAKTHUYSCKUX 33124
25 Haxom/m)v pEUICHUs TPOCTEHIIUX CUCTEM M COBOKYITHOCTEH pallMOHAIBHBIX
ypaBHEHHWH 1 HEPABEHCTB
MonenupoBaTh peallbHbIC CUTYallMd Ha SI3BIKE aIreOphl, COCTABISTH BBHIPAIKEHUS,
2.6 ypaBHEHHWSI, HEPaBEHCTBA W CHUCTEMBI II0 YCJIOBHIO 3a/Ja4yd, WCCIEeNI0BaTh
MTOCTPOCHHBIC MOJIENH C MCIIOJIb30BAHUEM alllapara areopsl
3 OyHKIMK U TpaduKH
OnepupoBaTh MOHATUSIMH: TEpHOANYECKas (QYHKIHS, MPOMEKYTKA MOHOTOHHOCTH
31 (byHKIIUU, TOYKH 3KCTpeMyMa (DYHKIIUM, HAWOOJbIIEE W HAUMCHBIICE 3HAYCHUS
(yHKIIMM Ha TPOMEKYTKE; HWCIOIB30BaTh WX JUIS HCCICAOBaHUS (YHKIIHH,
3a1aHHON TpaduKOM
OnepupoBaTh MOHATUAMHU: TpadUKH TOKa3aTeNbHOH, Jorapupmuyeckoir u
32 TPUTOHOMETPUYECKUX (DYHKIIMH; H300pakaTh MX HA KOOPAWHATHOW IIOCKOCTH H
WCTIOJIB30BaTh JUISl PEIICHUS] YPABHCHUH 1 HEPABCHCTB
33 N300paxarh Ha KOOPIMHATHOW TUIOCKOCTHU urpaqun J'II/IHCUI;'IHI:IX YpaBHCHUU W
WCTIOJIb30BaTh UX JUIsl PEIICHUS CUCTEMBI JTMHCHHBIX YPaBHCHUN
34 HUcnonb3oBath rpaduku GyHKIUA JUIS UCCIEAOBAHUS MPOILIECCOB U 3aBUCHUMOCTEH
U3 JIPYTUX YYeOHBIX JUCIUIUIHH
4 Hayvana MmaTeMaTH4eCKOTO aHamu3a
OnepupoBaTh TMOHSATHSAME: HENpepbiBHAS (DYHKIUSA, TPOU3BOAHAS (DYHKIIHUH;
4.1 UCIOJIb30BaTh T€OMETPHUUCCKUN U (DU3MUYCCKUN CMBICI MPOM3BOIHOM ISl PEIICHHUS

3aJaaq
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49 Haxomuth TpOM3BOMHBIC 3JIEMEHTAPHBIX (YHKIIWHA, BBIYHCIATH IPOU3BOJIHEIC
) CYMMBI, IPOU3BEICHUS, YaCTHOTO (QYHKITAH

43 Hcmonk30BaTh TMPOU3BOAHYIO JUIS HMCCIACIOBaHMS (YHKIIMM HAa MOHOTOHHOCTh H
’ 9KCTPEMYMBI, IPUMEHSTh PE3yIbTAThl UCCIEAOBAHUS K TIOCTPOSHHIO TpadrKoB

44 Hcmonp30BaTh TPOM3BOAHYIO JUIA HAXOXACHWUS HAWIYYIIETO pEUIeHHS B

MIPUKJIATHBIX, B TOM YHCIIE COIMATbHO-O)KOHOMUYECKHX, 3a/1adax

45 OneprpoBath MOHATHAMIE: TIEpBOOOpa3Hasl M UHTETPal; TOHUMATh T€OMETPHUIECKHIA
) 1 GU3NIECKUI CMBICI HHTErpaia

46 Haxomute mnepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIUA, BBIYUCIATH HHTETPAN IO
) dhopmynie HetoTona — JleiiOHuIIa

47 Pemiate mpukiaaHele 3agadyd, B TOM YHCIE COIMAIbHO-DKOHOMHUYECKOIO U
) (hu3muecKoro xapakrepa, CpeICTBAMI MaTEMAaTHYECKOTO aHAIH3a

IMPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA
10 KJIACC

Kox

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1 Yucna 1 BEIYUCIICHUS
PanonaneHpie unciia. OOBIKHOBEHHBIE WM JIECATHYHBIC JPOOH, TPOIEHTHI, OCCKOHEUHBIE
11 nepuoandeckue ApobOu. ApudmMerudeckue Omnepanuu ¢ PalMOHAIBHBIMH  YHCIIAMH,
MpeoOpa30BaHus YKCIOBBIX BhIpakeHUH. IIpuMeHeHHe OpoOei M MHPOICHTOB IS PEIICHHUS
NPUKJIAJAHBIX 33/1a4 U3 Pa3IMYHBIX OTpaciiel 3HaHUM U peaibHOM KU3HU
JlelicTBUTENbHBIE YHWCIA. PalMOHAJIbHBIE W HWpPpalMOHANBbHBIE YHWcla. ApupmeTndyeckue
1.2 oTIepaIiy C JCHCTBUTEIBHBIMU YuCIaMu. [I[puOImkEHHBIC BRIYUCIICHYSI, TPABIJIA OKPYTICHHUS,
MIPUKUJIKA U OIICHKA PEe3yJIbTaTa BEIYUCICHUN
Crenenp c 1enbiM mokaszarenem. CraHmapTHas ¢opMma 3almucH JCUCTBUTEIHLHOTO YHUCIA.
1.3 Hcnonb3oBanue MOAXOZSMEH (GOPMBI 3alUCH  JICHCTBHTENLHBIX YHCEN JUIS PEIICHUS
MPAKTHYECKUX 3a/1a4 U PEICTaBICHNUS TaHHBIX
1.4 ApH(I)MeTH‘ISCKI/Iﬁ KOPEHb HATypaJbHOW cTeneHU. JIeHCTBUS ¢ apU(PMETHUCCKUMH KOPHSIMH
HATYpaJIbHOH CTETIeHH
15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHUCJIOBOI'0 apryMeHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToskmecTBa U TOKIESCTBEHHBIE IPEe0Opa30BAHMSI
29 [IpeoOpazoBanue TPUTOHOMETPUYECKHX BBIpaKeHHH. (OCHOBHBIE TPUTOHOMETPHUYECKHE
' (b opMybl
2.3 YpaBHeHue, KOopeHb ypaBHeHUs. HepaBeHCTBO, pellieHHe HepaBeHCTBa. MeTOo/1 MHTEPBAJIOB
2.4 Perenne 1enpIx B IpoOHO-pAITMOHAEHEIX YPAaBHEHUH  HEPABCHCTB
2.5 Penienue nppaimoHaibHbIX YPaBHEHUN U HEPABEHCTB
2.6 Permenre TpuroHOMETPUYIECKUX YPAaBHEHUH
27 [IpuMmeHeHne ypaBHEHWH W HEPABEHCTB K PEIICHUI0 MaTEMAaTHMYSCKUX 3ajJad W 3a1ad u3
Pa3INYIHBIX 00JIacTel HAYKH U peallbHOW KU3HU
3 OYHKITNU U TpadhUuKu
3.1 Oyuk1ws, criocoObl 3aanus GyHkuuu. ['paduk dyaknmu. BzanMHo o0paTHbIe QYyHKIIMU
39 OOnacTh ompeneneHuss W MHOXeCTBO 3HaueHWH (yHkiuu. Hymu ¢ysknuum. IIpomexyTku
) 3HAKOTOCTOSTHCTBA. YETHBIC M HEUETHBIC (DYHKIINH
33 CremeHHast QYHKIMS C HaTypajJbHBIM W IENIbIM IoKa3areneM. EE cBolicTBa W rpaduk.
CoiicTBa 1 TpadiK KOpHS /-0l CTENICHN
34 Tpuronomerpuieckast OKpy>KHOCTb, ONIPEICICHUE TPUTOHOMETPHUYSCKUX (DYHKITHIA YHCIOBOTO
apryMenra
4 Havana maremaTideckoro anaamsa
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41 [TocnenoBarensHOCTH, CIIoCcOObI 3a1aHUs MOCJIEI0BATEIHLHOCTEH. MoHOTOHHEIE
MOCIIEA0BATEIEHOCTH
ApudmeTrueckas ¥ reoMeTpHUYecKas nporpeccur. beckoHeuHOo yObIBaroIias reoMeTpuiecKas
49 mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH TeoMeTpHuueckoil mporpeccun. dopmya
’ CJIOXHBIX TMPOLEHTOB. Vcrnonp3oBaHWE MPOTPECCHH JUIS PEIISHUS pPEalbHBIX — 3ajad
MPHUKJIATHOTO XapaKTepa
5 MHoecTBa U JIOTUKA
MHoecTBO, omepanuu HajJ MHOXecTBaMHu. [lmarpammsl Oitnepa — Benna. I[Ipumenenue
5.1 TEOPETUKO-MHOXKECTBEHHOI'O aIlapara JUisi ONMUCAHMS PEalbHBIX MPOIECCOB U SBICHHUMN, MPH
peIleHUH 33/1a4 U3 APYTHX YICOHBIX MPEIMETOB
5.2 Ompenenenue, TeopeMa, CISACTBUE, T0Ka3aTeIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 Yucna v BEIYUCIICHUS
1.1 Hatypanbable u nienble uncina. [Ipu3Haky JETUMOCTH IETBIX YHCell
1.2 Crenesb ¢ palluoHaJIbHBIM MoKa3aTenaeM. CBOMCTBA CTETICHU
1.3 Jlorapudm uncna. JlecsiTuuHbie U HATYpajJbHbIE JOrapu(Mbl
2 YpaBHEHUS U HEPaBEHCTBA
2.1 [IpeobpazoBanue BEIpasKEHUH, COIEPHKAIINX JIOTAPUPMBI
2.2 [IpeoOpazoBaHye BBIpAKEHUH, COJIEPAITIX CTENICHN C PAIMOHAILHBIM ITOKa3aTelIeM
2.3 IIpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB
2.4 IToka3aTenpHBIC YPAaBHCHHSI M HEPaBEHCTBA
2.5 JlorapudMuyeckue ypaBHEHHUS M HEPABCHCTBA
26 CI/ICTSMI:I J'II/IHef/'IHI:IXv ypaBHEHUH. PelieHne NpUKIAAHBIX 33724 C TOMOINBIO CHCTEMBI
JTUHEHHBIX ypaBHEHHH
2.7 CucreMBl ¥ COBOKYITHOCTH PAIIMOHAJIFHBIX YPAaBHEHUN M HEPABEHCTB
23 [IpumeHneHre ypaBHEHH, CHCTEM W HEPABEHCTB K PEIICHNI0 MaTeMaTHYECKUX 3a/1a4 U 33124
U3 Pa3IUYHBIX 00J1aCTe HAYKH U PeaTbHOMN JKU3HH
3 OyHKIMK U Tpa KU
31 Oyukius. [lepuonnueckue GyHKIUU. [TpOMEKYTKH MOHOTOHHOCTH (HYHKIIMH. MaKCUMYMbI
' ¥ MUHUMYMBI QyHKIMH. Hanbonpiee 1 HaMMeHbIIIee 3HaUYeHHE (PYHKITUH Ha POMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, HX CBOKCTBA U rpaduKu
3.3 [TokasarenbHas u torapudmuyeckas GyHKIIMHA, KX CBOWCTBA U rpaduKu
3.4 Hcnonp3oBanue rpadukoB GYyHKIIUH s pEIICHUs] YPAaBHEHUH U IMHEHHBIX CUCTEM
Ucnons3oBanue rpadukoB (QYHKIWUH OIS HMCCIACIOBAHMS IPOLECCOB W 3aBUCUMOCTEH,
35 KOTOpble BO3HHMKAIOT TPU PEIICHHH 337ad U3 JAPYTMX Y4eOHBIX NPEJAMETOB M PeajbHOM
JKU3HU
4 Havana maremMaTH4ecKkoro aHammsa
4.1 HenpepeiBabie GyHKIMA. MeTOI HHTEPBAJIOB JIJISl pElICHNsT HEPABEHCTB
4.2 [IpouseoaHas pyukuuu. 'eoMmeTpudeckuit 1 GU3MYSCKUI CMBICI IIPOM3BOIHOM
43 [IpousBoaHbie 37MeMEHTAPHBIX (GyHKIKHA. DOpMYJIbI HAXO0XKICHUS IPOM3BOIHOW CYMMBEI,
MIPOM3BEICHNS M YaCTHOTO (pyHKIMH
4.4 IIpuMeHeHre TIPOM3BOMHON K HMCCIEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTH M DKCTPEMYMBL.
' HaxoxneHne HanOoJIbIIero 1 HANMEHBIIIETO 3HAYCHUST QYHKITUHM HA OTPE3Ke
45 [IpuMmeHeHre TPOU3BOIHOM [T HAXOXK/IEHUS HAWTYUIIIEro PEIICHNUS B TPUKIIAIHBIX 33/1a4ax,
JUTs OIIpEJICIICHUS] CKOPOCTH MPOIIecca, 3alaHHoro (hopMyIIoi uin rpadukomM
4.6 [lepBooOpaznas. Tabnuma nepBooOpa3HbIX
47 HHTerpasr, ero reoMeTpHYecKuii W (U3NUSCKHA CMBICT. BBIYHCIICHHEe WHTETpaia IIo
tdhopmynie HetoTona — JleiiOHuIa
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ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHMS OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI CPETHEI'O
OBLIEI'O OBPA30BAHUA

Kon
NMpoBepseMOro
TpeOoBaHUs

I[IpoBepsiemble TpeOOBaHMS K MPeEIMETHBIM Pe3yJabTATaM 0CBOCHHS
OCHOBHOW 00pa3oBaTe/IbHON MPOrPaMMBbI CpeHero 0011ero 00pa3oBanusi

Brnagerne meTomamm 1OKa3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a/ad; yMEHHE
(hopMyIMpOBaTH M ONEPUPOBATH MOHATHSIMH: OTpEACICHUE, aKCUOMa, TeopeMa,
CJIEJICTBUE, CBOWCTBO, MMPU3HAK, JOKA3aTEIHCTBO, PABHOCHIIbHBIE ()OPMYITUPOBKH;
MPUMEHATh UX; yMeHHe (OpMyIUpOBaTh OOpaTHOE W TPOTHBOIOJIOKHOE
YTBEPKACHUE, MPHUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, UCIOJB30BaTh METOM
MaTEeMaTUYeCKOM MHIYKLUWU; IPOBOAUTH [TOKa3aTENbHBIE PACCYXKICHUS NpU
pelIeHnH 3a/1a4, OIIEHWBATh JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUH; YMEHHE
ONEepUpOBaTh MOHSATUSIMU: MHOXECTBO, THOJMHOXECTBO, OINEpalMd  Haj
MHO>XECTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIN anmapaT AJis
OTIMCaHUs PeaNbHBIX MPOIIECCOB M SBJIEHUI W MU PEIICHUU 3aad, B TOM YHCIIEe
U3 JPYruX Yy4eOHBIX IIPEIMETOB;, YMEHHE OIEepPHpOBaTh MOHITHAMU: Tpad,
CBs3HBIN Tpad, nepeBo, NUKI, Trpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U
OIMCHIBATH Tpadbl pa3THMYHBIMU CIIOCOOAMU; UCTIONB30BAThH Tpadbl IPH PEIICHHN
3amaqy

YMeHne oneprupoBaTh MOHATHIMU: HATYPAITLHOE YHCIIO, [ENI0e YUCIIO, CTENICHD C
IEJIBIM TTOKa3aTelieM, KOPEeHb HATypabHON CTEINECHH, CTEIICHh C PAllMOHAIBLHBIM
MOKA3aTeJIeM, CTENCHb C JICHCTBUTEIBHBIM IIOKA3aTeNIeM, JIOTapU(pM YHCIA,
CHUHYC, KOCHHYC W TAaHI'CHC IPOU3BOJIBHOIO YHCIA, OCTaTOK IO MOJYIIO,
palroHaNTbHOE YHUCIO, HWPPAIMOHANIBHOE YHCIO, MHOXECTBA HATYypPaIbHBIX,
LENBIX, palMOHATBHBIX, JCUCTBUTCIHHBIX UHCEN; YMEHHE WCIOJIb30BaTh
MPHU3HAKU JICTMMOCTH, HAUMCHBIIUN OOIMWH JETUTeNh M HauMEHbIee oOIee
KpaTHOe, aNropuT™M EBKJINAA TpU pellieHuH 3a/1a4; 3HAKOMCTBO C Pa3iIMIHBIMH
MO3UIIMOHHBIMU  CUCTEMAaMU CYHCIICHHUS; YMCHHUE BBINOJHATh BBIYHACICHHC
3HAYEHUH W TPeoOpa30BaHMS BBIPAXKEHUN CO CTENCHSIMH W JIOTapU(pMamH,
npeoOpa3oBaHus JPOOHO-PAIMOHANBHBIX BBIPAKCHUN; YMEHHE OIEepUpOBATh
MOHSATHSIMHU: MOCJIEIOBATENILHOCTD, apupmeTnIecKas nporpeccus,
reOMETpHUYECKasi TMpOrpeccHs, OCECKOHEYHO YOBIBalOINas TeoMeTpUiecKas
nporpeccusl; yMEeHHe 3a7aBaTh MOCIE0BATEIFHOCTH, B TOM YHCIIE C MTOMOIIBIO
PEKYPPEHTHBIX (OPMYIT; YMEHHE OTIEPHPOBAThH MOHATHIMHU: KOMILIEKCHOE YHCIIO,
COMPSKEHHBIC KOMILICKCHBIC YUCIIa, MOJYJIb U apPTYMEHT KOMILICKCHOTO YHCIA,
(hopMa 3amucu KOMILIEKCHBIX YuceN (TeOMETpUYECKasi, TPUTOHOMETPUYCCKAs U
anreOpamdeckas); yMeTb IPOW3BOAWTh  apuPpMeTHUeCKHe  NEUCTBHSI  C
KOMIUICKCHBIMH YHCJIaMK; TPUBOJUTH MPUMEPHl HCIOJIB30BAHUS KOMILICKCHBIX
YHUCEIl; OTIEPUPOBATh MOHATHAMU: MaTpulla 2X2 U 3X3, OnpeaeuTeNIb MATPHIIBL,
TeOMETPHUYECKHIA CMBICIT ONPEICITHTENS

YMeHue  omepupoBaTh  TOHATHSAMH:  palliOHANbHBIE, HpPpaIOHAIBHEIE,
NOKa3aTeNbHble,  CTENEHHbIC,  JOTapUQMHUUYCCKHE,  TPUTOHOMETPHUYCCKHE
YpaBHCHUSI U HEPABCHCTBA, UX CHCTEMBl; YMCHHUE OINEPUPOBATH MOHATHUSIMHU:
TOX/JIECTBO, TOXKAECTBEHHOE MPEoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHU W HEPAaBEHCTB, PAaBHOCHIBLHOCTH YPaBHEHHH, HEPABEHCTB U CHCTEM;
YMEHHE pellaTh ypaBHEHUS, HEPAaBEHCTBA M CHCTEMBI C MOMOIIBIO PA3INIHBIX
OpUEMOB; peIllaTh YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MapaMeTpOM;
MPUMEHATh  YpaBHEHHS, HEPaBEHCTBAa, WX CHUCTEMBl JJIS  pEIICHHUs
MaTeMaTHYeCKUX 3ajad W 33/Jad M3 pa3IMYHBIX 00JIacTeil HAyKu W pearbHOU
JKU3HU

YMenue  onepupoBaTh  MOHATUAMH:  (QyHKOMSA, 4YETHOCTH  (PYHKLMH,
NEePUOJNYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh ()YHKIWH, MOHOTOHHOCTH (DYHKIIMH,
9KCTpeMyM (yHKumH, HauOoibllee W HAMMEHbIIEC 3HAUYCHHA (YHKIUH Ha
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NPOMEXYTKE, HelpepbIBHAsA (QYHKIMSA, aCUMITOTHI Tpaduka GyHKUMH, IepBas U
BTOpasl TMPOW3BOJMHAS (YHKIUHM, TEOMETPHUYCCKHA W (U3UYECKUH CMBICIT
MPOU3BOHOMN, TIEPBOOOpA3Has, OMPEHCIEHHBIM WHTErpajl; yMECHHE HaXOIHUTh
acUMIITOTHl Tpaduka (GYHKUUH, YMEHHE BBIUYMCIATH NPOU3BOAHBIC CYMMBI,
MPOM3BECHNSI, YaCTHOTO W KOMITO3UIMK (YHKIWH, HAXOAWTH YpPaBHEHHE
KacatenbHON K Tpaduky GYHKIHH, YMEHHE HaXOOUTh TPOHU3BOJIHBIC
9JIEMEHTapHBIX  (QYHKUWHA; yYMEHHE  HCIOJb30BaTh  MPOU3BOAHYIO  JUIS
UCCIIeIOBaHUsl (YHKUUM, HAaXOAUTh HAaWOONbIIME M HAUMEHBIIWE 3HAYCHUS
(GyHKIMH; CTPOUTH TpaduKH MHOTOWICHOB C FKCIOJIh30BAHUEM ariapara
MaTeMaTHYeCKOTO aHaln3a; NPUMEHSATh MPOW3BOAHYIO IS HaXOXICHHUS
HAWIy4YILIEro pelieHnsl B MPUKIAIHBIX, B TOM YHCIE COUUAIBHO-YKOHOMUYECKUX
U (U3NYECKUX 3a/avax; HaXOJWUTh IUIOMAAH H OO0BEMBI (UTYp C MOMOIIKIO
WHTETpasia; MPUBOAUTH MPUMEPHI MATEMAaTHIECKOTO MOJIEITMPOBAHUS C TIOMOIIHIO
I QepeHInanbHbBIX ypaBHEHUH

YMeHue omnepupoBaTh MNOHATHAMHU: rpaduk (yHKIMU, oOpatHas QyHKUUS,
KOMIO3UIMA ~ (QYHKUMHA, JUHEHHas (QYHKUUS, KBaApaTudHas (QyHKIHA,
panroHangbHas (YHKIWA, CTENeHHas (YHKIHS, TPUTOHOMETPUYECKUE (YHKINH,
0o0paTHBIC TPUTOHOMETPUICCKHE (PYHKITMH, ITOKa3aTelbHAsS U JIoTapudMUIecKast
(yHKUMM; yMEHHE CTPOUTh TpaduKH M3YYCHHBIX (YHKUUH, BBITOIHSITDH
npeoOpa3oBaHus rpadukoB (GyHKIMH, HCHONB30BATh TPaQUKH AT H3YyUEHHS
IPOLIECCOB U 3aBUCHMOCTEH, IPH PEIICHHUH 3a1a4 U3 APYTHX y4eOHBIX IPEIMETOB
W 337a4 W3 pealbHOM JKW3HHW; BBIpaXKaTh (HopMyJaMu 3aBUCHMOCTH MEXKAY
BEIMYMHAMH; HCIOJb30BaTh CBOiicTBa W rpadukn GYHKUME Ui pelieHus
ypaBHEHHH, HEPABEHCTB U 33134 C IapaMeTpaMy; H300paxaTh Ha KOOPIAUHATHOM
TUIOCKOCTH MHOKECTBA PEILICHUH YpaBHEHH, HEPABEHCTB U X CHCTEM

YMeHue peuath TEKCTOBBIE 33Ja4M Pa3HbIX TUIOB (B TOM YHCIIE HAa IPOLEHTHI,
JOJAM W YacTd, Ha JBW)KEHHE, padoTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTH,
3agaud W3 00JacTH ympaBieHHs JWYHBIMA M CeMEWHBIMH (puHAHCAMU);
COCTaBJIATh BBIPAXKEHUS, YPAaBHEHMS, HEPABEHCTBA U UX CUCTEMBI IO YCIIOBHUIO
3aJa4d, HMCCIEAOBaTh IMOJMYYCHHOE PEUICHWE M OLIEHUBATh MPaBIONOJ00HOCTD
Pe3yNIbTaTOB; YMEHUE MOJETUPOBATh PEATbHBIE CUTYAlMH Ha A3BIKE MaTEMaTHKH;
COCTaBJISATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIIOBHUIO
3aJa4d, MHCCIIEAOBaTh IIOCTPOCHHBIE MOJAEIM C MCIOJIb30BAHUEM allapara
anreOpbl, MHTEPIPETUPOBATH TOIYUYEHHBII Pe3yIbTaT

YMeHue omnepupoBaTh IMOHATHSIMH: CpeAHEee apUpMETHUECKOe, MeIuaHa,
HauOoONbIICE M HAWMCHBINECEC 3HAUYCHUS, pa3Max, ITUCIEpPCHUs, CTaHIapTHOS
OTKJIOHEHHE YHCJIOBOTO Habopa, yMEHHE U3BJIEKaTh, WHTEPIPETUPOBATH
uHpOpMAIUIO, TPEACTABICHHYI0O B Ta0NWIaX, Ha guarpaMmax, Tpadukax,
OTPaXKAIOLIYyI0 CBOMCTBA pEaNbHBIX MPOLECCOB U SBICHUM; MPEACTABIATH
UHQOPMAITUIO C MOMOIIBIO TAOJUI M JMarpaMM; HCCIIECAOBaTh CTATUCTHUYCCKHE
JAaHHBIE, B TOM YHUCJIE C TPUMEHEHHEM TpadUUeCKHX METOJOB M 3JEKTPOHHBIX
CpencTB; TpadUYeCKH UCCISA0BaTh COBMECTHBIC HAONIONCHUS C IOMOIIBIO
JlrarpaMM paccerBaHusl ¥ JIMHEHHOU perpeccun

YMeHue onepupoBaTh MOHATHSAMH: CIy4alHBIA OIBIT M CIy4aiHOEe COOBITHE,
BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIUHCISTH BEPOATHOCTH C
UCIIOJIb30BaHUEM TpaUvecKuX METOJOB; NMPHUMEHSTH (OPMYINBI CIOXKEHUS U
YMHOKEHHsI BEpOSTHOCTEH, (OPMYITy TOIHOM BEPOSITHOCTH, popmyiry bepHymm,
KoMOWHaTOpHbIE (akThl W (HOPMYJBI; OICHHBATH BEPOSTHOCTH PEallbHBIX
cOOBITHH; yMEHHE  OIEpPHpPOBAaTh  MOHATHUAMHU:  CIydailHas  BEJIMYHHA,
pacnpesieieHue BEPOSITHOCTEM, MaTeMaTHYECKOE OKHIaHWE, IUCIEepCHs W
CTaHJApTHOE OTKJIOHEHWE CIy4YalHOW BENWYMHBI, (YHKLUUH paclpeiacieHus u
TUIOTHOCTH PAaBHOMEPHOTO, TOKa3aTeNFHOIO0 W HOPMAaJBHOTO paclpeneieHHl;
YMEHHE HCIOJIb30BaTh CBOWCTBA N3YUEHHBIX PAacIpeACICHUH I PELICHUS 3a1a4;
3HaKOMCTBO C TMOHSATHSIMHU: 3aKOH OOJBIIMX 4YHCENI, METOIbl BBHIOOPOYHBIX
WCCIIEJIOBAaHNH; YMEHHE TPHUBOJUTH HPHUMEPHl MPOSBICHHUA 3aKOHA OOJBIINX
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YhCcell B TPUPOIHBIX U OOIICCTBEHHBIX SBICHUIX; YMEHHE OICPUPOBATH
MOHATHSAMU: COYETaHHE, IEPECTAHOBKA, YUCIIO COYETAHHUH, YHCIIO TIEPEeCTaHOBOK;
ouHoM HbIOTOHA; yMEHHE MPHUMEHITh KOMOWHATOpPHBIE (DAKTHI W PaCCyKICHHUS
JUTSL PEIICHUsl 3ajad; OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHUH; COCTaBIISITH
BEPOSATHOCTHYIO MOZAEIh M MHTEPIIPETUPOBATH MOJTYUCHHBIN Pe3yIbTaT

YMeHHe omnepupoBaTh MOHSATUSMHU: TOUKA, MpsAMas, TIOCKOCTh, MPOCTPAHCTRO,
OTPE30K, Jy4, BEJIWYMHA YIJa, IJIOCKUM yroJ, ABYTPaHHbIA yroji, TpEXTpaHHbIN
YTOJ, CKpEHIMBAIOIIMECS MpsIMblE, MapauIeNbHOCTh M MEPIECHANKYISIPHOCTD
OpSMBIX M IUIOCKOCTEH, Yroll MEXIy MpsSMBIMH, YToJl MEXAy TMpsSMON u
TUTIOCKOCTBIO, YTOJI MEXIy IJIOCKOCTSIMH, PACCTOSHHE OT TOYKH JIO TUIOCKOCTH,
paccTosiHuEe MEXAY TMpPSIMBIMH, PACCTOSHUE MEXOY IUIOCKOCTSIME, YMEHHE
UCTIOJIB30BaTh NPU PEIICHUH 3a71a4 H3YUYCHHBIE (DaKThl M TEOPEMBI TUTAHUMETPHU;
YMCHHE OIICHHBAaTh pa3Mephl OOBEKTOB OKPYXAMOIIETO MUpA; CTPOUTH
MaTeMaTHYeCKHEe MOJENN C TOMOIIBI0 TeOMETPUYECKHX MOHATUN M BEIWYHH,
peuiaTh CBA3aHHBIC C HUMU NPAKTHYECKUE 3a0a4u

10

YMeHue omnepupoBaTh MOHATHSAMHU: IUIOMAAb (UTYphl, 00BEM (QUTYDHL,
MHOTOTPaHHHUK, MPaBWIbHBIA MHOTOTPAaHHHMK, CEYCHHWE MHOTOIPaHHHUKA, KyO,
napajulelienuIiel, Npu3Ma, nupamuna, ¢Gurypa W TOBEPXHOCTh BpAIICHHA,
OUIMHIP, KOHYC, Imap, cdepa, ImIomaas cdepsl, IIIOMAas, TOBEPXHOCTH
OUpaMHIbl, TPU3MBL, KOHyCa, LWIHHApa, O00BEM KyOa, MIPSIMOYTrOIbHOTO
napajjieNienumnena, MpaMuabl, MPU3Mbl, UIMHIAPA, KOHyca, Iapa, pa3BEpTka
MTOBEPXHOCTH, CEUCHHS KOHYCa W IWIHH/PA, apajuIeIbHBIE OCH WM OCHOBAHUIO,
ceueHHe Miapa, IJIOCKOCThb, Kacawomlascs cepbl, LHWINHAPA, KOHyca; yMEHHE
CTPOUTH CEUYEHHE MHOTOTPaHHHMKA, HM300pakaTb MHOTOTPAHHHUKH, (QHUTYPBl U
MOBEPXHOCTH BPAIICHHUS, UX CEYEHHUS, B TOM YHCIE C TOMOIIBIO AIEKTPOHHBIX
CPEJICTB; yMEHHE MIPUMEHATH CBOIICTBA T€OMETPHUECKUX (PUTYP, CAMOCTOSTEIHHO
(hopMynaHpOBaTH OIpeneNeHHs H3Y4aeMbIX (QUryp, BBIABHUTaTb TUIOTE3Bl O
CBOWCTBaX M TIpU3HAKax TEeOMETpUYEeCKUX (uryp, OOOCHOBBIBATH WU
OTNpOBEpraTh WX; YMEHHUE IMPOBOJUTH KiaccHpUKaIMio (QUTYp MO Pa3InYHbIM
NpU3HAKaM, BBITIOJIHATh HEOOXOJMMBIE JOMOTHUTEIbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh MOHATUSMH: JIBUKEHHE B IPOCTPAHCTBE, MapauIeIbHbIH
MEPEHOC, CUMMETPUS Ha IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
mmpeoOpazoBaHue MOI00Us, MOA00HBIC (UTYPhI; YMEHHE PaclO3HABaTh PAaBHbIC U
nojo0Hble (QUTYpbl, B TOM 4HCIE B TPUPOJE, HCKYCCTBE, apXUTEKTYpE;
UCTIOJb30BaTh T€OMETPUYCCKHE OTHOIICHHS TPU PEIICHWW 3a/ady, HaXOJUTh
TEOMETPHUYCCKUE BETMYUHBI (JTTUHA, YTOJI, TUIOMIA b, 00BEM) MIPH PEIICHUN 33124
U3 Jpyrux y4eOHBIX TPEAMETOB W W3 PEANbHOW KU3HH, YMCHHE BBIYHCIIITH
TCOMETPHUYCCKUE BENUYMHBI (JUIMHA, YrOJd, IUIOM@AaAb, OOBEM, ILIOMAAb
MOBEPXHOCTH), HCIONB3ysS HW3YYCHHBIC (OPMYJIBI M METOIbI, B TOM YHCIE:
TUTONIA]b TIOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, IWIMHIPA, TIOMAAb chepsl;
00bEM Ky0a, MPSIMOYTOIBHOTO MapauIeNIeUIe/a, TUPaMUIbI, TPU3MBI, IHIHH/IPA,
KOHYCa, I11apa; YMEHHe HaAXOUTh OTHOIICHUE 00hEMOB MOI00HBIX (GUTYD

12

YMeHue onepupoBaTh MOHATUSAMU: MPSMOYTOJIBHAS CUCTEMa KOOPAWHAT, BEKTOD,
KOOPJWHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB, MPOM3BEICHUC
BEKTOpa Ha YHCJIO, Pa3joKeHHe BEKTopa Mo 0a3ucy, CKaJspHOE MPOU3BEICHHE,
BEKTOPHOE TIPOHM3BEACHHE, YIOJl MEXIy BEKTOPaMH;, YMEHHE WCIIONb30BaTh
BEKTOPHBI M KOODPJWHATHBIA METOJ JUIS PEIICHUS TCOMETPUYCCKUX 33a1ad U
3a/1a4 IPyTux y4eOHBIX MPEeAMETOB

13

YMeHue BbIOMpaTh MOAXOISAIIANA METOA JJIA PEIICHHs 3a7add; TOHUMAaHHE
3HAYMMOCTH MAaTEMATUKH B H3YYCHUH ITPUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB H
SIBJICHUM; YMEHHE paclo3HaBaTh NPOSBICHUE 3aKOHOB MaTEMAaTHUKU B UCKYCCTBE,
YMEHUE NPUBOJUTH MPUMEPHl MATEMAaTUYECKUX OTKPBITHMM POCCHUUCKOW U
MHUPOBOM MaTeMaTUYECKOW HAYKH
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INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, TPOBEPSAEMBIX HA EI'I I1O
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMeHT CO/IEPKAHUS

1

Yucna ¥ BEIYUCICHUS

1.1

HaTypaIIBHI:Ie H [CJIBIC Yuciia. HpI/IBHaKI/I JACITUMOCTH LECJIBIX YHUCCII

PaLII/IOHaJ'IBHBIe yuciaa. OOBIKHOBEHHBIE U JACCATHYHBIC I[p06I/I, MMPOUCHTHI, OCCKOHEUHBIE

1.2 MEPHOANYECKUE IPOOH
13 Apn(bMeanSCKHﬁ KOpeHb HaTypajJbHOW cTemeHH. JeHcTBUs ¢ apuMETHYECKMMHU KOPHIMHU
HaTypaJIbHOH CTETIeHH
1.4  Crenens c nienbM okasarenaeM. CTeneHs ¢ palliOHATBHBIM TToKaszaTeeM. CBONCTBA CTETICHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC
YHICIIOBOTO apTyMeHTa
1.6 | Jlorapudwm uncna. JlecaTu4HbIe U HATYPaIbHBIE JIOTAPHPMBI
JeiictBuTenbHple 4ncia. ApudMeTHYECKHE Omepalud ¢ JIeHCTBHTEIBHBIMH  UHCIAMHU.
1.7 | IIpuOmmk€HHBIE BBIYMCIICHUS, TpaBWIIa OKPYTJIEHHS, TPHUKHAKA M OIEHKa pe3yibrara
BBIYUCIICHUN
1.8 | IIpeoOpazoBaHUE BRIPAKEHUIMA
1.9 | KommuiekcHble yncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 | Lensle u ApoOHO-paIMOHATHHBIC YPABHCHIS
2.2 | HppanroHaibHBIC ypaBHCHUS
2.3 | TpuroHoMeTpu4ecKHe ypaBHEHH
2.4  IlokazaTenbHble U IoTapu(MHUECKHE YPABHEHUS
2.5 | lensle u ApoOHO-palMOHANBHBIC HEPABEHCTBA
2.6 | HppauuoHanbHbIC HEPABEHCTBA
2.7 | Iloka3arenpHbIC B JOTapubMUICCKAC HEPABESHCTBA
2.8 | TpuroHoMmerpruiecKkrie HEPaBEHCTBA
2.9 | CucreMsl M COBOKYITHOCTH YpaBHEHHUH U HEPABCHCTB
2.10 | YpaBHeHHsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMU
2.11 Matpuna cucteMsl TMHEHHBIX YpaBHEHUH. OnpenenuTens MaTpHUIIbI
3 OyHKIMH U rpaduKu
31 Oynkuus, cmocoObl 3amanus ¢yHkuun. I'paduk ¢yHkumu. BzanmHo oOpaTHble (YyHKLIWH.
Yértable u HeuéTHbIe QyHKUMH. [lepuoanueckue GpyHKINN
Ob6nacte ompeneneHus W MHOXKeCTBO 3HaueHui (yHkuun. Hymm dyskumu. IIpomexytku
3.2 | 3HAKONOCTOSHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl ¥ MHUHHUMYMBI
¢ysknuu. Hanbonbiniee v HanMeHblllee 3HaUeHUE (YHKIIMU Ha TIPOMEKYTKE
33 CremenHast QyHKIMsS C HaTypaJdbHBIM W IENbIM TOKa3areneM. EE€ cBolicTBa M Tpaduk.
CoiicTBa 1 rpaduK KOpHS 71-0M CTENICHU
3.4 | TpuroHoMeTpuueckue QyHKINHU, UX CBOWCTBA U Tpaduku
3.5 | INoka3zaTenpHas u jJjorapudpmMuueckas QyHKIHH, MX CBOWCTBA M rpad)UKH
36 Touku paspbiBa. AcumnToThl rpadukoB ¢yHkiwmid. CBoiicTBa (QYyHKIMH, HEMPEPBIBHBIX Ha
OTpe3Ke
3.7 | IlociemoBaTelbHOCTH, CIIOCOOBI 3aJaHMs ITOCIEI0BATSILHOCTEH
3.8 | Apudmerndeckas u reoMeTpuueckas nporpeccuu. @opmyiia CI0KHBIX MPOLICHTOB
4  Havanma MaTeMaTHYeCKOTO aHajImn3a
4.1 | IpoussogHas Gpyukuuu. [Ipon3BoHbIC 3IEMEHTAPHBIX (PYHKIIUH
49 [IpumeHeHne MPOM3BOJHON K HCCIEOOBaHUIO (DYHKIMHA HA MOHOTOHHOCTH M DKCTPEMYMEI.

HaxoxieHne HauboIbIIero 1 HaMMEHbBINETO 3HAYCHUS (PYHKIMH Ha OTPe3Ke
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4.3  IlepBooOpa3nas. MnTerpan

5 MHOeCTBa U JIOTHKA

5.1 | MHoXecTBO, onepaluy HaJ MHOKecTBaMu. Jlnarpammsl Oiinepa — BeHna

5.2 | Jloruka

6 BeposTHOCTh M cTaTHCTHKA

6.1 | OnwucarenbHas CTaTHCTHKA

6.2 | BeposarHOCTh

6.3  Kombunaropuka

7 | T'eometpus

7.1 | ®urypsl Ha INIOCKOCTH

7.2 | IlpsiMble ¥ IJIOCKOCTH B MIPOCTPAHCTBE

7.3  MHOrorpaHHUKH

7.4 | Tena u NOBEPXHOCTH BPAITICHHS

7.5 | KoopauHaThl ¥ BEKTOPHI

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

*Marematuka. Anredpa 1 Hadana MaTeMaTH4eckoro aHanmsa; 10 kimace. yriryoleHHOe
ob0yuenue Mep3ansak A.I'., Homuposckuii JI.A., [TonskoB B.M.; mox pegakmueit [Togonsckoro
B.E. O6miecTBo ¢ orpaHnueHHOM OTBETCTBEHHOCTRIO M3aaTenbekuit ientp « BEHTAHA-
['PA®»; AxumonepHoe obmectBo «M3marenscTBo «IIpocBemennes

* Marematuka. AnreOpa U Havyajla MaTeMaTU4ecKoro ananuza; 11 kmace. yrioybiaeHHoe
obyuenue Mep3nsak A.I'., Homuporckuii JI.A., ITonsko B.M.; mox penakuueii [Togonbckoro
B.E. O6mecTBo ¢ orpannyeHHO# oTBeTcTBeHHOCThIO M3narenbckuii nentp «BEHTAHA-
I'PA®»; AkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOJUYECKHUE MATEPUAJIBI JIUIAA YUUTEJIA

* MaremaTuka: anredpa U Hauajaa MaTeMaTHYECKOro aHaINu3a, reoMeTpusi; Anredpa u Hayana
MaTeMaTH4YecKoro ananusa; 10 kmacc; YriyOn€HHbIH ypoBeHb, MeToInYeCKre PEKOMEH AN K
yueOnuky A. I'. Mepamsika, JI. A. Homuposckoro, B. b. [Tonskosa; LlenTp Marematuku;
OTtBercTBeHHBIH 3a BhIMycK I1. A. beccapabosa

» MaremaTuka: anredpa U Hauaiaa MaTeMaTHYEeCKOro aHAIM3a, reoMeTpus; Anredpa u Hayana
MareMaTHueckoro aHanu3za; 11 kmacc; YriyOnéHuslii ypoBeHb; MeToanyeckre peKoMeHIauH K
yueOHuKky A. I'. Mep3msika, [[. A. Homuposckoro, B. b. [lonskosa; LieHTp MmaTemaTuky;
OtBercTBeHHbIH 3a Boiyck 1. A. beccapabosa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

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

https://ege.sdamgia.ru/.
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MNOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTcst OAHMM W3 0a30BBIX KypCOB Ha YPOBHE CpEAHEro OOIIero
o0pa3oBaHus, Tak Kak 00ecrieyuBaeT BO3MOXKHOCTh U3yUCHHS JUCLIUIUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJICHHOCTH M IPEAMETOB I'yMaHUTAapHOro HHUKJA. IIOCKOIBKY J0rMYeckoe MBIIUICHHE,
GopmupyeMoe INpH M3YyYEHHH OOYy4yaroIIMMHUCS TOHATHMHBIX OCHOB T'€OMETpUH, IIpU
JIOKa3aTeNbCTBE TEOPEM M IOCTPOCHHMM LENOYKH JIOTMYECKHX YTBEP)KIECHUN IpU PELICHUH
TCOMETPUYECKUX 3aJa4, YMEHHE BBIABUIaTb M OINPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3azad.

Lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «I'eomeTpusi» Ha yriayOi€HHOM ypOBHE —
pa3BUTHE HHIUBUAYAIBHBIX CIIOCOOHOCTEH OOY4YalOUIMXCS MPU HM3YYEHUH TE€OMETPHH, Kak
COCTaBIISIIONIEH TIpeAMEeTHOW oOmactn «Marematuka ¥ WH(MOpMaATHKa» dYepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEeHHs] U UCIOJIb30BaHUS Oojee IIIyOOKMX Ie€OMETPHUUYECKUX 3HAHWH U
NeUcTBUH, CHeln(UYHBIX €OMETPUHM, U HEOOXOOUMBIX JUIsl YCHEIIHOro Npo(hecCHOHAIbHOTO
00pa30BaHus, CBA3aHHOIO C MCIIOJIb30BAHMEM MaTEMaTHKHU.

[IpuopuTeTHHIMH 337a4aMH Kypca T€OMETPHH Ha YriIyOJIEHHOM ypOBHE, PaCHIMPSIONIMMU
U YCHIIMBAIOUIMMHU Kypc 6a30BOT0 ypOBHSI, SIBJISFOTCSL:

paclIMpeHue NPEACTaBICHHUS O TIEOMETPUM KaK 4YacTU MHPOBOW KYyJIbTYypbl U
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPY’KAIOIIMM MUPOM;

(GopMHpOBaHHE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIHMX
MaTEMAaTHYECKUX MOJENAX, IIO3BOJSIONIMX ONMCBIBATE M M3y4aTb pPAa3HbIC  SBIICHUSA
OKpY’KaloIIero MHpa, 3HaHHE MOHATHIHOrO ammnapata no pasgeny «CrepeomeTpusi» ydeOHOro
Kypca F€OMEeTpHH;

(opMHpOBaHNE YMEHH BJIaJIe€Th OCHOBHBIMH MOHATUSAMHU O IPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeOpeM, (pOpMys M yMEHHE UX HPUMEHSTb, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

¢dopMHpoBaHHE YMEHHUS paclO3HaBaTh Ha 4YepTekaxX, MOJENAX U B PeaJbHOM MHpE
MHOTOTPaHHUKH U T€Ja BPalleHHsI, KOHCTPYHPOBATh TEOMETPUUECKUE MOJIEINH;

(dopmupoBaHue IIOHMMAaHHUS BO3MO>KHOCTH aKCHOMAaTHYECKOT O ITOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (popMUpOBaHME MOHMMAHUS POJIM AKCMOMATHKU MPU IPOBEIECHUU
pacCyKIeHHUi;

(GopMHpOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEIbCTB M AITOPUTMOB PpELICHUS,
YMEHMSI MX IPUMEHATh, IMPOBOAUTH JOKA3aTEIbHBIE pPACCYXIEHUS B XOAE pELICHUA
CTEPEOMETPUYECKUX 33Ja4 M 3aJad C [PAKTHUYECKHUM cojepkaHueM, (OpMHUpPOBaHUE
NpPEICTaBICHUA O HEOOXOAMMOCTH JI0OKa3aTeNbCTB MpPHU OOOCHOBAaHMM MaTEMaTHUYECKUX
YTBEPKACHUM U POJIM aKCHOMAaTUKH B IPOBEACHUM I€AYKTUBHBIX PACCYXACHMI;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00yyaroIuxcs, MO3HABATEIbHOM AaKTUBHOCTH, MCCIIEJOBATEIbCKUX YMEHHMH, KPUTUYHOCTH
MBIILUICHHS, UHTEPECA K U3YYCHHUIO T€OMETPHH;

(dopmupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSBICHUA T€OMETPHUECKUX MOHATUIH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYalUsAX U MPH U3YYCHUU APYTUX YUYEOHBIX MPEIMETOB, MPOSBICHHS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUSl PEaJbHBIX CHUTYallWi, HCCIIECIOBAHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTAaTOB.
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OCHOBHBIMHU COJIEP)KAaTEeIbHBIMUA JIMHUSIMU y4eOHOro Kypca «l'eomerpusi» B 10-11
kjaccax saBisAOTCs: «I[IpsiMple M TMIIOCKOCTH B MpOCTpaHCTBe», «MHororpannukm», «Tena
BpalleHus», « BEeKTOpbl U KOOPAUHATHI B IPOCTPAHCTBEY, «/IBI)KEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHUIMUN,
pElIeBaHTHBIMH T€OMETPHH Ha yriIyOoJaéHHOM ypoBHe o0ydeHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHHME JIOTHUECKUX YMEHHM
pacmipeniensercss HE TOJbKO IO COJAEpXKaTeIbHBIM JIMHUSAM, HO M IO TOAaM OOydeHus.
Copepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJlbTaTaM OCBOCHUS
®denepanbHON pabouel MporpaMMBbl, pactpeneEHHBIM 10 ToJlaM 00y4YeHHUsI, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO TMO3BOJSET OPraHW30BaTh OBJAJIEHUE T'€OMETPUYECKUMU
NOHATUSAMHM W HaBBIKAMHU IIOCIIEAOBATENIbHO M IOCTYNAaTeIbHO, C COOJIIOJCHHEM MpUHIIHIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHMSA BKJIIOYaTh B OONIyI0 CHCTEMY TI'€OMETPHUYECKUX
IpeICTaBICHUN OOyYaIOUIMXCs, paciiupsst u yriayOssist e€, oOpa3yst MpOoYHble MHOXKECTBEHHBIE
CBSI3H.

[Tepexon K M3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3aarh ycnoBus ans nuddepeHumanuu  00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEUHTh YIIyONEHHOE H3yYCHHE TEOMETPUHM  Kak
COCTaBJISIIONIEH yueOHOTO TIpeaMeTa «MaTreMaTukay,

MOJATOTOBUTH OOYYAIOMIMXCSl K MPOJOJDKCHUIO U3YyYCHHsI MaTeMaTHKU ¢ Y4ETOM BbIOOpa
Oynymeit mpodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXIY OOIMUM U MPOQPECCHOHATHHBIM
o0Opa3oBaHHEM.

Ha uzydenue yuyeOnoro kxypca «I'eomerpusi» Ha yriayOnéHHOM ypoBHe oTBoxuTcs 204
yaca: B 10 kiracce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henemio).
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COJEPKAHUE OBYYEHUA

10 KUIACC

IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimMasi, I0CKOCTh, pocTpaHCcTBo. [lonATne
00 aKCHOMaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anmHOe pacrionokeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, TapalIeIbHbIE U
CKpeInBaroIuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsamsix. [lapamiensHOCTs NPsAMBIX 1
IUIOCKOCTEM B MPOCTPAHCTBE: MapajulelbHbIE NPSIMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
OpSMBIX, HNApaUIEIbHOCTh HOpsAMOM M Iockoctd. [lapamnensHoe W IEHTpanbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHbIE CBOWCTBA NMapauIeIbHOIO MPOEKTUPOBAHUS.
N3obpakenue ¢puryp B napajuielbHON MPOSKIMH. YTIIbI C COHAIIPABICHHBIMH CTOPOHAMH, YTOJ
MEXAY NPSAMBIMH B IPOCTpAaHCTBE. IlapajuiebHOCTH IMIIOCKOCTEH: MapajuleIbHbIE IIJIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeiiiie nmpocTpancTBEHHBIE (GUTYPHI HA MIIOCKOCTH:
TETpadAp, NapaJlICIICUIE], TIOCTPOCHUE CEYEHUN.

[lepieHOAUKYISAPHOCTE NPAMOM M IUIOCKOCTH:  IEPIEHIOUKYJIAPHBIE IpPSMBIE B
IIPOCTPAHCTBE, MpSAMBbIE NApaUICIbHBIE M MNEPHEHIUKYJSPHBIE K IUIOCKOCTH, IIPH3HAK
MEPIECHANKYISIPHOCTH TIPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMON MNEePHEHIUKYISIPHOU
IUIOCKOCTH. OpTOrOHalIbHOE MPOEKTUPOBaHUE. [lepneHauKyIsIip U HaKJIOHHBIC: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHUS (PUTYPBI HA TIOCKOCTb.
[IepnieHAUKYIIIPHOCTD IIJIOCKOCTEN: NMPU3HAK IEPIICHAUKYJIIPHOCTH BYX IIIOCKOCTER. Teopema
0 TPEX MEPIECHAUKYIIAPaAX.

VYIu1bl B IPOCTPAHCTBE: YIOJI MEXAY MPSMOM U IJIOCKOCTBIO, ABYTPAHHBIN YIOJl, JMHEHHBINA
yrojl ABYIpaHHOTO yrija. TpéXxrpaHHbld W MHOrorpaHHbie yribl. CBONCTBa IUIOCKHUX YIJIOB
MHOTOrpaHHoro yriyia. CBOMCTBa IJIOCKMX M JIBYI'PAaHHBIX YTJIOB TPEXTPaHHOroO yria. Teopemsl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKH

Bunel MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipumsma: n-yrosnbHas npusma,
npsMasi 1 HaKJIOHHAas NPHU3MBbI, OOKOBas M IOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunes U ero cpoiicTBa. KpaTualimme OyTH Ha HOBEPXHOCTHU
MHororpanHuka. Teopema Diinepa. I[IpoctpanctBennas teopema [ludaropa. [Mupamuma: n-
yrojibHasi MUPaMUIa, MpaBUIbHAs U yceu€HHas nupaMuabl. CBoiicTBa pédep U OOKOBBIX IpaHei
IPABWIBHOM nupaMuibl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBUJIbHAS IpHU3Ma W IIPABHIIBHAS
nupamuia, NpaBuiIbHas TPEyrojbHas MUpaMUAa U NpaBUIbHBIN TeTpasap, KyO. [IpencraBnenue
0 NIPaBUJIBHBIX MHOTOIPaHHUKAX: OKTA3P, AOACKAdAP U UKOCAJP.

Brruucienue 3J1eMEeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans 00koBoM
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH IMPsMOM IPU3MBI, IUIOLIAJAb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMOM Tpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAJNA YCEYEHHOU IMPAMHUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM NPABUIBHBIX MHOIOTPaHHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTOTPAHHHMKE: CHUMMETpHUS IapajlIeNeNuIe]a, CUMMETPUS
IIPABWJIBHBIX ITPU3M, CHMMETPHS IIPABUIbHONW MTUPAMHU/IBI.
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BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHANPABICHHBIE W MPOTHUBOIOJIOXHO HAINPABICHHBIE BEKTOpPbI. PaBeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpPAaMHU: CIOKEHHUE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XCHHME BeKTopa Ha uucio. CBoiicTBa ciokeHHus BeKTopoB. CBolicTBa
YMHOXEHHSI BEKTOpa Ha uncio. [loHsTHe KoMImaHapHble BEKTOpPbI. [IpU3HaK KOMILIaHAPHOCTH
Tpéx BekTopoB. IIpaBwio napamnenenunena. Teopema O pasiIoKEHUU BEKTOpa IO TPEM
HEKOMIUIaHApHbIM ~ BekTopaM. [IpsimMoyronpHass cucrteMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsi3b MEXAy KOOpAMHATAMU BEKTOpa M KOOpPAMHATAMU TOYEK. YTOI
Mexay BekTopamu. CKaasipHOE MPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[lonATus: UMIMHOPUYECKAs TOBEPXHOCTb, KOHHUYECKas IOBEPXHOCTh, Cdepuueckas
MIOBEPXHOCTh, OOpasyromue MoBepxHocTe. Tenma BpamieHHs: UWIMHAP, KOHYC, YCEYEHHBIH
KOHYC, cepa, map. BzaumHoe pacnonoxenue cepbl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe. M300paskeHne Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka mumHapa u konyca. CHMMeTpus
ctheps! 1 mapa.

O6bEM. OcHOBHBIE CcBOWCTBA O0BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHLHOTO
napajuiesienunena u ciuenctus u3 He€. OObEM MpsAMONM M HAKIOHHOW MPHU3MBL, LWIMHIPA,
nupamMubl 1 KoHyca. O0bEM mapa 1 mapoBOro CerMeHTa.

KoMOuHarmu Ten BpalleHHWs W MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B LWJIHHID,
onucaHHasg okojo mwiMHApa. Ilepeceyenue cdepbl U mapa ¢ miockocTeio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTPaHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BIUCAHHON B
MHOT'OIPAHHUK WJIU TEJIO BPAILCHHUS.

[Tnomans MOBEpXHOCTH IWJIMHApA, KOHyca, Tomanas chepbl u e€ yacteid. [logobue B
npoctpancTBe. OTHomieHHe OOBEMOB, IUIOMIANCH TOBEPXHOCTEH MOMOOHBIX  (uryp.
[TpeoOpazoBanne monobus, romorerus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEPEOMETPUYECKUX METO/IOB.

[locTpoeHne ceueHuii MHOTOIPAaHHUKOB M TEJl BpALICHUS: CEYEHMs LWIMHJIpa
(mapayuiebHO W TMEPIEHAMKYJSIPHO OCH), CEUYEeHHs KOHyca (mapajiesibHble OCHOBAaHUIO U
IPOXOJAIINE YEPE3 BEPUIMHY), CEUEHMS IIapa, METOJbl ITOCTPOEHUSI CEUEHUI: METOJ CIEAOB,
METO]I BHyTPEHHETO POEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopsl B mpoctpancTBe. Onepannu Hag BeKTopaMHu. BEKTOpHOE YMHOXEHHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHs. [IpsMoyrosibHasi cucTeMa KOOpPJIMHAT B MPOCTPAHCTBE.
Koopnunatsl BekTopa. Paznmokenune BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOM MpH
pELIEeHNH TEOMETPUUYECKUX 3a/1a4.

JBHKEHUSA B IPOCTPAHCTBE

JBuxenust npoctpanctBa. OtoOpaxkenus. [IBuxeHus u paBeHCTBO ¢uryp. OOrme
CBOMCTBA JIBW)XXCHUN. BuAbl NBMKCHUH: NAapajuUICIbHBIA IIEPEHOC, LIEHTpalbHAsi CUMMETPUS,
3epKaJIbHAasi CHMMETPHSI, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus mogobus. [psmas u chepa
Ditnepa.
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INTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHSI» (YTJIYBJIIEHHBI YPOBEHB) HA YPOBHE CPEJJHET'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaxaaHckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3WUIMU  OOYyYaromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MNpPOLEAYyp TpakIaHCKOro oOIlecTBa
(BBIOOpPHBI, OMpPOCHI U APYTO€), YMEHHE B3aUMOJAEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh POCCUHCKOM T'pakJaHCKON MICHTUYHOCTH, YBAKEHUS K MPOLIOMY U
HACTOAILLEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCUHUCKUX
MaTeMaTUKOB UM POCCUUMCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ITUX IJOCTHUKEHUN B
JIpyruX HayKaxX, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEICHMS, CBA3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKd U JESATEIbHOCTHIO YYEHOTO, OCO3HAHHME JIMYHOTO BKIIAJla B MOCTPOCHHUE
YCTOWYMBOTO OyIyIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPaCCYKIACHUH, BOCHPHUUMYHBOCTh K
MaTE€MaTUYECKUM aCleKTaM pa3IudHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BocuTaHHUE:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATh MaTEMaTHUECKHUE 3HAHHS B HHTEpEcax 370pOBOIO
u Oe3ormacHoro oOpa3a >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, pEryisipHas (Gpu3ndeckas akTUBHOCTD ),
bu3HYECKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEIbHOCTHIO;,

6) TpynoBoe BocniuTanue:

TOTOBHOCTH K TPY/Ay, OCO3HAHUE IICHHOCTH TPYAONIOOUS, HHTEPEC K pa3lIudYHbIM chepam
npodeccuoHaNbHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccun W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CHOCOOHOCTh K MaTeMaTHYecKoMy O0Opa3oBaHUIO W
€camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEILICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIMPaBICHHOCTH;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, IMOHUMAHUE BIHUSHUS COIHAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
II00aNbHOTO  XapakTepa  JSKOJOTMYECKUX  M[poOieM, OpHeHTaluus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW IS pelIeHHs 3aJad B 00JacTH OKpY’Kalolled Cpelibl, MIIaHuPOBaHUE
MTOCTYTIKOB M OLICHKH UX BO3MOKHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH CPENIbl;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:
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c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU W OOIIECTBEHHOM MPAaKTHKH, MOHUMaHHE MaTeMaTHUYeCKON HayKu Kak cgepbl
YeJIOBEYECKON NeSATENbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH JJISl Pa3BUTHUS UBUIM3AIUH,
OBJIAJICHHUE SI3bIKOM MAaTEMATUKH U MaTeMaTU4YECKOM KyJIbTYypOil Kak CpEACTBOM IIO3HAHUS MUDA,
TOTOBHOCTb OCYILECTBIIATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO ACSITEIbHOCTh MHANBUYAIbHO U
B IpyMIIE.

METAINIPEJMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3zoBrble JJornuyeckue aeiicTBHUA:

BBISBIISITH U XapaKTePU30BaTh CYIIESCTBEHHBIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB,
MOHITHI, OTHONICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMPEICIICHUs  OHSITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIMKU, OCHOBAHHUS HJsi 000OIIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOpPMYIHpPOBaTh W MNPEOOPa3OBBIBATH CYXKACHHUA: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKIEHUSX, TMpeuiaraTb KPUTEpUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUN;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUEHUI 110 aHAJIOTHH;

MPOBOJMTH CAMOCTOSTEIBHO JI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUN (MIPSAMBIC U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MNPUMEPhl W KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;

BBEIOMpPATh CHOCOO pemieHus y4eOHOW 3amadd (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh Haubonee TMOAXOAAIIUNH C YYETOM CaMOCTOSITENBHO BbIIECICHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/ibCKie 1eHCTBUA:

MCIIOJIb30BaTh BOIMPOCKHI KaK MCCIIEIOBATENLCKUI MHCTPYMEHT TIO3HAHUS, (POPMYITUPOBATH
BOMIPOCHI, (DUKCHPYIONIME MPOTUBOPEUUE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJAMTH CAaMOCTOSITENILHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOTo OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeX Ay 00beKTaMu, SIBICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0000IIEHUSI M BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHOIO
HAOIIOICHUS, UCCIICIOBAHUS, OIICHHUBATh JJOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHHU B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIIPOC U IS
pelIeHus 3a/1a4H;
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BBIOMpaTh MH(POpPMANMI0O W3 HCTOYHWKOB PpA3IWYHBIX THIOB, AaHAIW3UPOBATH,
CHCTEeMaTH3UpPOBAaTh M HWHTEPIPETUPOBATh HH(DOpMANMIO pPa3IMYHBIX BUAOB H  (HopMm
Ipe/ICTaBICHNUS;

CTPYKTYpHpOBaTh  HMH(POpMAIMIO, TPEACTaBIATh €€ B  pasauuHbIX  (opmax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSTEIbHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KomMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE YYeOHbIe el cCTBUS

Oo0menmne:

BOCHPUHUMATh M (OPMYJTHPOBATH CYXKICHHS B COOTBETCTBHU C YCIOBUSIMH M ILEISIMH
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHsI B YCTHBIX M IHCHhMEHHBIX
TEKCTaX, JaBaTb MOSACHEHHS IO XOJAy peIIeHHs 3aJauyd, KOMMEHTHPOBATh MOJYYCHHBIH
pe3yJbTar;

B X0/1¢ OOCYX/IEHHUS 33JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI,
pemiaeMoli 3a/1au, BBICKA3bIBATh HJICH, HAILICJICHHBIE HA MOWCK PEIICHHUS, COMOCTABIATH CBOU
CYXKICHHUS C CYXICHHAMH APYTHX YYaCTHHKOB JMAIOra, OOHAPY)KMUBAaTh Pa3Indne U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU opme pOpMYIHPOBATH PA3HOTIACHS, CBOM BO3PAKCHUS;

IPE/ICTABIATh PE3yIbTAaThl PEHICHUS 33/1a4d, HKCIEPHMEHTAa, HCCIEJOBAaHMS, IPOCKTA,
CaMOCTOSITENIFHO  BbIOMpaTh (opMaT BBICTYIUICHHS ¢ Yy4Y&TOM 3a4ad  Ipe3eHTAlud MU
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE JIeiicTBUS

Camoopranuszanms:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCA PEeCypcoB UM COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaThb M KOPPEKTHPOBATH
BapUaAHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX PE3yJIbTaTOB, BIANETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIlecca U pe3yibTaTa PEIICHUs MaTeMaTHIECKOH 3a1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh TMPH PEUICHUH 33Jayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB, JAHHBIX, HAalJICHHBIX OLINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHUSAM, OOBSICHATh MPUYUHBI
JOCTHKEHHUS] WJIM HEIOCTH)KCHUSI Ppe3yNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, [aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJBHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIWBUIYaTbHOU pabOTHI MpH
pemieHnH y4eOHBIX 3a7ad, NPUHAMATh IEIb COBMECTHOW JCSTENbHOCTH, IUIAHHPOBAThH
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCA, OOCYKIATh
MPOIIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyHmoBBIX (opmax paboTel (0O0CykIeHHsl, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbD» M HHBIE), BBIIOJHATH CBOI YacTb pabOThl U KOOPAMHUPOBATH CBOM JEWUCTBUS C
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JIPYTUMHU 4YJI€HAMU KOMaH[Ibl, OIICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOIMIMA MPOIYKT IO
KpUTEpHUsIM, CHOPMYJIUPOBAHHBIM YUYACTHUKAMH B3aMMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATDI

K konmy 10 knacca oOydaronuiicss HayquTCs:

CBOOOJHO ONEpUPOBATH OCHOBHBIMH MOHSATHIMU CTEPEOMETPHH NPHU PEUICHUH 331a4 U
IPOBEICHUN MaTEMAaTUYECKUX PacCyKICHHIA;

NPUMEHSATh AKCHOMBI CTEPEOMETPUM U CJIEICTBUS W3 HHUX TMPH  PEUICHUU
reOMEeTPUUECKUX 3a]a4;

KJIaccu(UIIUpPOBaTh B3aUMHOE PAcIIONIOKEHHE TMPSMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOHO ONEpPUPOBATH MOHATHSAMH, CBI3aHHBIMH C YIJIaMH B MIPOCTPAHCTBE: MEXKIY
HPSMBIMH B TIPOCTPAHCTBE, MEKIY MPSIMOH U TIIOCKOCTBIO;

CBOOO/IHO OTIEPUPOBATh MOHATHUSAMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMHU;

CBOOOJHO pAacMo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPDAaHHHKOB (TIpuU3Ma, MUpaMuia,
IpSAMOYTOJIBHBIN Mapasenenunen, kyo);

KJIaccu(UIIUpOBaTh MHOTOT'PAaHHHUKH, BEIOMPAs OCHOBaHMS IS KIacCU(UKAINH;
CBOOOJHO ONEpPUPOBATh MOHATUAMH, CBSI3aHHBIMH C CEUEHHEM MHOTOIPaHHHMKOB
IUTOCKOCTBIO;

BBITIOJHATH MapajuIeIbHOE, [IEHTPAIFHOE M OPTOTOHAJILHOE MMPOSKTHPOBaHKUE QUTYp Ha
IUTOCKOCTB, BBITIOJIHATH N300pakeH!s GUTyp HA IIIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOT'PAaHHHUKOB PA3IMYHBIMU METOJIaMH, BBIIOJHSTH (BHIHOCHBIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BuA cBepXy, COOKY,
CHH3Y;

BBIYHMCIIATh IUIOMIAJM  TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHPaMUA),
TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyII;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: CHMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPHI;

CBOOOJHO ONEPUPOBAThH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpAaM U KOOpPAMHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HAJl BEKTOPAMH;

pemiate 3a7a4d Ha JO0KA3aTEIbCTBO MAaTEMAaTHYECKHMX OTHOIICHHH W HaXOXXICHHUE
TE€OMETPUYECKUX  BEIWYMH, TPHUMEHSS HW3BECTHBIC METOABl TPH  PEHICHUH
MaTEeMaTHYECKUX 33/1a4 HOBBIIICHHOTO M BEICOKOTO YPOBHS CIIOXKHOCTH;

HNPUMEHATH MIPOCTEHIINe IPOTrPaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAI[OHHbIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a]1ay;

U3BJIEKaTh,  NPEOOpa3OBBIBATH W HHTEPIPETUPOBATH  HWHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, MPEICTaBICHHYI0O Ha YepTexax u
pHUCYHKaX;

NPUMEHATh TIOJIyYCHHBIC 3HAHWA Ha TIPaKTHKE: CPaBHUBATh W AaHAIN3UPOBATh
peanbHbIe CUTYalluu, MPUMEHSATh W3YUYCHHBIC MOHATHS B IpOIecce MOMCKa PELICHHS
MaTeMaTHYeCcKu c(HOpMyTUPOBAHHON MPOOIEMBI, MOJECIUPOBATh PealbHbIE CUTyalluu



34

Ha $S3bIKE TEOMETPUH, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
FEOMETPUUECKUX TMOHATHI W TeopeM, ammapaTa anredpbl, peuiarb MPaKTHYECKHe
3aJ]a4ui, CBA3aHHbIE C HAXOXKICHHUEM F€OMETPUUECKUX BEINYUH;

UMETh TPEJICTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T'€OMETPHHM KaK COCTaBHOM
yacTu pyHIaMEeHTa pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kjacca o0ydaromuiicss HAyYNUTCS:

CBOGOI[HO OIICpHUPOBATH IMMOHATHUAMU, CBA3AHHBIMU C HHHHHHPHHGCKOﬁ, KOHHYECKOHN U
chepruyecKoi TOBEPXHOCTSAMH, OOBSICHATH CITOCOOBI MOTYYCHHUS;

OTIepUpPOBATh MOHITHUSIMH, CBA3AHHBIMU C TEJaMHU BpPALICHUS: IMIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tejla BpameHus (IWIMHAP, KOHYC, cdepa U map) U 0ObICHITH CIIOCOOBI
MOJIYyUYCHU TCII BpallICHUSA,

KJIaCCU(UIIUPOBATh B3aUMHOE PACIOI0KEHUE CPePhI U MIOCKOCTH;

BBIYUCIIATH BCJIIMYUHBI 3JICMCHTOB MHOI'OIPAHHHUKOB W TCJI BpPALICHUA, O6’béMBI u
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpALICHHS, T€OMETPUUYECKUX TeN C
npUMeHEeHHEM (GopMyIT;

CBOGOI[HO ONnecprupoBaTh NOHATUAMHU, CBA3AHHBIMU C KOMGI/IHaLII/I}IMI/I TCJI BpallICHUA U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chepsl,
cdepa, BiucaHHast B MHOTOT'PAaHHUK MJTH TEJIO BPAIICHUS;

BBIUHCIIATH COOTHOIICHHSI MEXKIY TUIOMIAJASIMHA TMOBEPXHOCTEH U 00bEMaMU TOI0OHBIX
Te,

n300pakaTh H3ydaeMble (UTYPBI, BBITOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUCHHUS
TeJ BpaIlCHHUS;

U3BJIEKATD, UHTEPIPETUPOBATD U peoOpa3oBLIBaTh uH(pOopMaLnIo 0
IPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MPEACTABIEHHYI0 Ha uepTekax u
pHUCYHKaX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITNOJIHSATH ONEpallK HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpMHAT;

pemath TeoOMEeTpUYEeCKHEe 3aJaud Ha BBIYHUCICHUE YIJIOB MEXIy MNpsIMBIMU H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH [0 IUJIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPJAUHATHOTO METO/A MPH PEICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMKCHHIA,

BBIMOJHATh M300paXKeHHWs MHOTOIPAaHHUKOB U Tell BpallleHUs IpH Mapaie]IbHOM
MEepPeHoCce, IMEHTPATbHON CUMMETPUH, 3epKATbHOW CUMMETPHH, TPU MTOBOPOTE BOKPYT
psIMOH, peoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB U Tel BpALEHUS: CEUYEHMs IHJIMHIpA
(mapasuienbHO U NEPIICHANKYISIPHO OCH), CeUYSHHsI KOHYyca (MapajieibHble OCHOBAaHUIO
U TIPOXOJSIIKE Yepe3 BEPIINHY ), CEUCHHUSI 11apa;

UCIIOJIb30BAaTh METOJbl TOCTPOEHHUSI CEUEHUH: METOJ CJelO0B, METOJ BHYTPEHHEIrO
MIPOEKTUPOBAHUSI, METO]T IEPEHOCA CEKYIICH MIOCKOCTH;
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JIOKa3bIBaTh T€OMETPUICCKHUE YTBEPIKICHHUS;
OPUMEHATh TEeOMETpHUeCKHe (aKThl M pEIIeHUs CTEePEeOMETPUYECKHX 3ajad,
npeamnoJaratomux HCCKOJIbKO MaroB peuICHUsA, CCJIN yCJIOBUA IPUMCHCHUA 3aJaHbl B
SIBHOU W HEesIBHOU (popme;

pliiaTth 3adadu Ha JO0Ka3aTCJIbCTBO MAaTCMATUYCCKUX OTHOIIIEHUU U HaXO0XKICHUC
TCOMCTPHUYCCKUX BCINYHNH,

[IPUMEHATH IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIpU
pEIICHUH CTEPEOMETPUICCKHX 3a/1a4;

MNPUMCHATH IIOJYYCHHBIC 3HAHHA Ha MPAKTUKC: CpaBHHUBATb, AaAHAJIMU3UPOBATL U
OILICHUBATh PEATbHbIC CHUTYalllud, IPUMEHITh N3yUCHHBIC TIOHATHS, TEOPEMBI, CBOMCTBA
B TIpollecce TIOMCKAa PEIICHHS MaTeMaTH4YeCKH C(HOPMYITUPOBAHHON TMPOOIIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUU Ha A3BIKC I'COMCTPUHU, UCCIICAOBATH TOCTPOCHHBLIC
MOJIENIM C UCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, amrmapara aiareopsl,
peuiaTh NPAKTHUYCCKUC 3ada4U, CBA3aHHBIC C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHNH,
HUMCTb IPCACTABJIICHUA 06 OCHOBHBIX JTallaX pa3BUTHUA TCOMCTPHUU KakK COCTaBHOU
yacTu pyHIaMEHTa pa3BUTHS TEXHOJIOTHIA.
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10 KUIACC
N KoauuecTBo yacos DJIeKTPOHHbIE
11/-11 HaumMeHoBaHue pa3aesioB U TeM KounTpoas Hpakru (uudposeie)
nporpaMMbl Bcero HbIE yeckue @ OoOpasoBarteib
padoThI pa6oTbl | HBIE PeCypChl
1 BBeznenue B ctepeoMeTputo 23 1
) B3anmHoe pacnionokeHue npsiMbIX B 6 1
MPOCTPAHCTBE
3 [TapayienbHOCTD IPSIMBIX U IIJIOCKOCTEMN 3
B IPOCTPAHCTBE
4 HepHeHILI/IIfy.]'IﬂpHOCTB NPSMBIX U )5
IJIOCKOCTEMN B MMPOCTPAHCTBE
VYTiabl ¥ paccTosIHUA 16 1
MHororpanHuku 7 1
BekTopsl B mpocTpaHcTBE 12
8 [ToBTOpeHwME, 0606meﬂlfe " 5 )
cucTeMaTu3anus 3HaHU
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0
I[TPOT'PAMME
11 KIIACC
KoanuecTBo yacoB JJIeKTPOHH
No ble
w/n HaumeHoBaHuUe pa3aesioB U TeM Beer Kourpoan Mpakrtn  (undposbie)
MPOrpaMMbl HbIE YecKHe o0pa3oBare
0 padoThI padoThI JbHbIC
pecypchl
1 AHanuTuyeckasi reOMeTpus 15 1
) [ToBTOpeHwMe, 0606meHI:Ie u 15 |
crucTeMaTu3alus 3HaHUI
3 Tena BpareHus 24 1
O0BEM MHOTOTpaHHHKA 17 1
5 [Tnomaan moBEpXHOCTH U OOBEMBI 9 1
KPYIJIBIX TEJ
6 JIBHKeHUS 5 1
. [ToBTOpeHwMe, 0606meHI:Ie u 17 )
crucTemMaTu3alurs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O 102 2 0
[MPOI'PAMME
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MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIHON IMPOT'PAMMBI

10 KJIACC

Kon
NMPoBePSIEMOro
pe3yabTarTa

7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero od0pa3oBaHusi

I'eomeTpus

7.1

OHGpHpOBaTB IMOHATHUAMU: TOYKA, IpAMasd, IMIOCKOCTb

7.2

IIpuMeHATH aKCMOMBI CTEPEOMETPUM U CIECACTBHUS U3 HUX IIPU PELICHUU
reOMETPUYECKHX 3a1a4

7.3

OnepupoBaTb MNOHATHAMM: NAPALIETBHOCTh U NEPHEHAUKYISIPHOCTh
IPSIMBIX U IIJIOCKOCTEMN

7.4

KnaccudunupoBaTh B3auMHOE pacIoioKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATHSIMU: JBYI'PAaHHBIA yTOJ, TPaHU JABYTPAaHHOTO Yrija,
peOpo ABYrpaHHOTO yria, JIMHEHHBIN yroyl ABYIPaHHOTO yTia, TpalycHas
Mepa JIBYTPaHHOTO yria

7.6

OHGpI/IpOBaTB MOHATUAMU. MHOT'OI'PAHHUK, BI:IHyKJII:IfI u HGBBIHyK.HI:IfI
MHOI'OI'paHHHUK, 3JIEMCHTEI MHOT'OI'paHHHKa, HpaBI/IJ'II)HI)II\/'I MHOI'OI'paHHHUK

7.7

Pacno3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpamMyAa, MpPU3MA,
IpSAMOYTOJIBHBIN Mapajuienenunesn, Kyo)

7.8

KnaccuduuupoBaTb ~ MHOTOTpaHHMKHM,  BbIOMpas ~ OCHOBaHUS  JUIs
KJ1acCU(pUKaluU (BBIMYKIIbIe U HEBBINYKJIbIE MHOTOTPAHHUKH, MPaBUIIbHBIC
MHOTOTPaHHUKH, NIPSIMbIE U HAKJIOHHBIE MIPU3MBI, TApAJIIEIICIIUIIEbI)

7.9

OHGpI/IpOBaTI: MOHATHUAMU: CCKYIIAd IMJIOCKOCTh, CCHCHNC MHOT'OT'PAHHUKOB

7.10

OOBSICHITh MPUHIUIIBI TIOCTPOSHUSI CEYCHUN MHOTOTPAaHHUKOB, HCIOJNB3Ys
METO/I CJIEOB

7.11

CTpouTh CEYCHHST MHOTOTPAHHHKOB METOJOM CIIEZIOB, BBINOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (hUTyp:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pematp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM aJIroOpuTMaM, TPUMEHSS W3BECTHBIC AHAJUTHYECKUE METObI TpH
pEUIeHUN  CTaHJApPTHBIX MaTEMaTHYECKUX 3aJad Ha  BBIYUCIICHUE
pacCTOSTHUN MEXAYy ABYMS TOYKAMH, OT TOYKH 1O TIPSMOHM, OT TOUYKHIIO
MJIOCKOCTH, MKy CKPEIIMBAIOIIUMHUCS MPSIMBbIMU

7.13

Pemate 3amaun Ha HaXOXXJICHHME T€OMETPUYECKHUX BEJIMYHMH MO 00Opas3uam
WM aIroOpuTMaM, HPUMEHSS H3BECTHBIC AHAJUTUYECKHE METOIbl IpH
pELIeHUH CTaHJApTHBIX MAaTEMaTHMYECKHUX 3aJad Ha BBIYMCIEHUE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPSAMBIMH, MEXKIY HPSIMOM M IUIOCKOCTBIO,
MEXy INIOCKOCTSIMHU, ABYTPAHHBIX YIJIOB

7.14

Borancnare 00bEMBI U IIIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMpzia) ¢ NpUMEHEHUEM (OpMyJl, BBIUUCIATH COOTHOLIEHHUS MEXKIY
IUIOINAASIMUA TOBEPXHOCTEH, 00bEMaMu OJJOOHBIX MHOTOI'PAaHHUKOB

7.15

OnepupoBaTh NOHSTUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI




38

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HH(POpPMAIUIO O

7.16 IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, IMpeACTaBICHHYI0 Ha
YEepTE)Kax U pUCYHKaX
[IpumensaTs Teomerpudeckue (GakThl AT PEIMICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEaIojaraloluX HECKOJbKO IIAaroB pEIICHUs, €CIU YCIOBHS
PUMEHEHHUS 3aJIaHbI B SBHOU (hopme
718 [IpumensTb mpocTeiiline MporpaMMHBIE CpEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBOogUTE HpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIpUPOAE U
YKU3HHU, paclio3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[TpyMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PeajbHbIC
CUTyalluu U NPUMEHSITh U3YUCHHBIC MOHSATUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku cQOopMyJIUPOBAHHOIN MPOOJIEMbI, MOJECIUPOBATh pealbHbIE
7.20 CUTyallul Ha S3bIKE TE€OMETPHUH, HMCCIENOBAaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHNEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
pemarh  MpPaKTUYEeCKUWE  3a7auyd,  CBS3aHHBIE C  HAXOXKJICHHEM
FeOMETPUUYECKUX BEIMYMH
11 KJIACC
Kon .
T IIpoBepsiembie Hpe1MeTHbIe Pesy.IbTAThI 0CBOEHHH 0CHOBHOI
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yabTarTa
6 ['eomerpus
OnepupoBaTh MOHATHSAMH: LUJIUHAPUYECKas MOBEPXHOCTb, OOpa3yrolne
6.1 UUJTUHAPUYECKOW TOBEPXHOCTH, UWIMHAP, KOHHMYECKas IOBEPXHOCTbD,
o0pa3yronire KOHHYeCKOH MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEPXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (IUIUHIP, KOHYC, cdepa u map)
6.3 OOBSICHATD CITOCOOBI TTOJIYUYCHHS TEJI BpaIlleHUS
6.4 KrnaccuduimpoBars B3aMHOE pacioyiokeHue chepbl U MIOCKOCTH
OnepupoBaTh NOHIATUSMU: IAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
6.5 CErMEHTa, IIAPOBOM CJIOM, OCHOBAHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Borancnare 00BEMBI W IJIOMIAAM  TIOBEPXHOCTEH Ten  BpalICHHUS,
' FeOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyIT
OnepupoBaTh MOHATHSMH: MHOTOTPDAaHHUK, BIUCaHHBIK B cdepy u
6.7 OTNKCAaHHBIN OKOJIO cdepbl, chepa, BIUCAaHHAsT B MHOTOTPAHHUK MU TEJIO
BpallleHus
6.3 BbruncnsTe COOTHOLIEHUSI MEXIY IJIOLAASIMU TOBEPXHOCTEN U 00bEMaMu
' MOIOOHBIX TE
6.9 H30§pax<aTL u3zydyaemble (UTYpel OT PYKH M C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB
BpinmonHsATe (BBIHOCHBIE) IUIOCKHE YEPTEKHM U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYp: BUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS TeI

BpaILCHUS

6.11

W3BnekaTb, WHTEPHPETHPOBATH U INPEOOPa3OBBIBATH HH(POPMALUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, IMpeACTaBICHHYI0 Ha
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yepTrexax U pUCyHKax

6.12

[IpumensTe reomerpuyeckue (akThl Ui PELICHHS CTEPEOMETPUUYECKHX
3a1a4, MPENOoJIararolluX HECKOJIBKO IIAaroB pEUICHUsA, €CIH YCIIOBUS
pUMEHEHUS 33JJaHbl B IBHOH Qopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIIONTHATE  EHCTBUSL  CIIOKCHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHO)KGHI/I}I BGKTOpa Ha 4Yucio, O6’b$ICH$ITB, KaKUMHU CBOﬁCTBaMH OHNU
o0JazaroT

6.15

[TpuMeHsTh MpaBUIIO Napaslieienuneia Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATHSMH: JEKApPTOBbI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, yroJl
MEXJly BEKTOpaMmH, CKaJspHOE MPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILIAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymMMy BEKTOPOB M NPOM3BEIEHUE BEKTOpa Ha 4YMCIO, YTroil
MEXIY BEKTOPAaMHM, CKaJISIPHOE IPOU3BEICHHE, PACKIaAbIBATH BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aI[aBaTb IJIOCKOCTh YPABHCHUCM B I[GK&pTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemars mpocreiiiiye reoMeTpuueckre 3aadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METOJa

6.20

Pemate 3aga4d Ha JO0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIIEHUH H
HaXO0XACHUC TCOMETPHUUYCCKUX BCIWYUH I10 06pasuaM WX aJIroOpruTMam,
IMPUMCHAA HN3BCCTHBIC MCTOJBbI npu pCIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

[IpumensTh mpocTeilline MporpaMMHBIE CpPEACTBA U BJEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPH PELICHUU CTEPEOMETPUUECKUX 3a]1a4

6.22

[IpuBOoaUTE HpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIpUPOAE U
JKU3HU, PaClIO3HABATh MPOSIBICHUE 3AKOHOB TEOMETPHH B UCKYCCTBE

6.23

[TpyMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEajbHbIC
CUTyalluu U NPUMEHSITh U3YUCHHBIC MOHATUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku cQOopMyJIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIe
CUTyallul Ha $S3bIKE TE€OMETPHUH, HUCCIENOBAaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATHUN M TEOpeM, ammapara aareOpsl,
pemarh  MpPakKTUYEeCKHWEe  3a7auyd,  CBS3aHHBIE C  HAXOXKJICHHEM
T€OMETPUUYECKUX BEIMYMH
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IMPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA
10 KUIACC

Kon
7

IIpoBepsieMblii 3J1eMeHT CO/IePKAHUS
I'eometpus

7.1

OcHOBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsMasi, TIOCKOCTh, MPOCTPAHCTBO. [loHsATHE 00
aKCMOMAaTUYECKOM IIOCTPOCHUH CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHUH U CIEJICTBUS U3 HUX

7.2

B3auMHOe pacnofiokeHHe MNPSMBIX B IPOCTPAHCTBE: MEPECEKAIONIMECcs, MapajlieibHble U
CKpeuuBaronecs npsmbie. llapamienbHOCTh MPSMBIX W IIIOCKOCTEH B IMPOCTPAHCTBE:
napajuielIbHbIE TPSIMbIE B TPOCTPAHCTBE, MapayUIeNbHOCTh TPEX MPAMBIX, MapauIeTbHOCTh
NPSIMOM ¥ TIJIOCKOCTH. YTIIBIC COHANpPAaBICHHBIMH CTOPOHAMH, YTOJ MEXAY NPSIMBIMH B
npocTtpaHcTBe. [lapamienbHOCTh  IJIOCKOCTEH: MapajljieNibHbIe  IUIOCKOCTH, CBOMCTBa
MapalieNbHBIX IHIOCKOCTEH. Ilpocreiiime mpocTpaHCTBEHHBIE (GUTYypHl Ha IUIOCKOCTH:
TeTpasap, KyO, mapayieNenurie]l, IOCTPOSHUE CeUeHU I

7.3

[lepneHAUKYIAPHOCTS TPAMOM M IIOCKOCTH: TEPHEHIUKYISIpHBIE TPSAMbBIE B IPOCTPAHCTBE,
MpsIMbIC TapajieAbHbIe W MEPICHAUKYISPHBIE K IIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH
OpsMOM U MJIOCKOCTH, TEOpeMa O MpsSMOM MNEpPHeHAUKYJIIPHOM IUIOCKOCTH. YTIBI B
MPOCTPAHCTBE: YIroJl MEXAY MNPSAMOA M ITUIOCKOCTBIO, JBYIPAHHBIM yroJji, JIMHEWHBIM yro
IBYTrpaHHOTO yria. [lepmeHauKynsp W HAKJIOHHBIE: PACCTOSHHE OT TOYKH A0 IUIOCKOCTH,
paccTosHME OT TPSAMOW 10  IUIOCKOCTH, TPOCKIUs  (UTYpPBl Ha  TUIOCKOCTD.
[lepneHAUKYIAPHOCTS TJIOCKOCTEH: NPHU3HAK MEPIEHANKYISPHOCTH JABYX IUIOCKOCTEH.
TeopeMa 0 TpEX NMepreHINKYIIsIpax

7.4

[lonsiTHE MHOTOTpPaHHUKA, OCHOBHBIE 3J€MEHTH MHOTOTPAHHHUKA, BBITYKJIbIE W HEBBITYKJIbIE
MHOTOTPAaHHUKH, pa3BEPTKAa MHOTorpanHuka. Ilpusma: m-yrojapHas mnpu3Ma, TpaHu U
OCHOBAHUS MPU3MBI, MMPsMasi U HAKJIIOHHAS TPU3MBI, OOKOBasi M TIOJHAS TOBEPXHOCTH MPU3MEI.
ITapannenenumnen, TpsAMOYTOJIbHBIN NapajuieNenuen 1 ero cBoiicTra. [lupamuna: n-yronpHas
MUpaMya, TPAaHH W OCHOBAHWE NHPAMHIBI, OOKOBas M TOJHAs TOBEPXHOCTh MHPaMUIBI,
npaBWibHAsT M yceu€HHas MNHUpaMUAa. ODJIEMEHTHl NpU3Mbl U nOUpaMmujbl. IlpaBuibHBIC
MHOTOTPaHHUKH: MOHITHE MPABUIBHOIO MHOTOTPaHHUKA, MpaBUIbHAS MpU3Ma U MPaBUIIbHAS
nupamujia, TpaBWIbHAs TPEyroiibHas MUpaMula ¥ [PaBWIBHBIA  TeTpadap, Kyo.
IlpencraBienue O NOpPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadAp, AOJEKadAp U HKOCAdAPYTHE
CeueHus MPU3MBI U MUPAMUIBI

7.5

CI/IMMCTpI/I}I B TIPOCTPAHCTBE: CHUMMCTPUSA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIeMEHTBI CUMMETPHH B IMTMpaMuax, napajuiCICIuncaax, npaBuJIbHbIX MHOTOI'PpaHHUKAX

7.6

Brruncnenue 51eMEHTOB MHOTOTPAaHHHKOB: pEOpa, AwaroHamu, yriel. [Lmomanbs OOKOBOM
MOBEPXHOCTH U MOJHOM TMOBEPXHOCTU MPAMOM MNPU3MBI, IUJIONIA/Ib OCHOBAaHWUW, TEOpEMa O
OOKOBOI1 MOBEPXHOCTH MpSIMOH Mpu3Mbl. [Lmomanas OOKOBOW MOBEPXHOCTH U MOBEPXHOCTH
MPABWILHOW MUPAMUIBI, TEOpeMa O IUIomaaAn yceu€HHoN mupamunabl. [loHstue 06 oObEMme.
O0BEM THPaMHTBI, TPU3MEI

7.7

IMomobuble Tema B mpocTpaHcTBe. COOTHONICHHWS MEXIy IUIOMIAIAMH TTOBEPXHOCTEH,
00BEMaMH HOLOOHBIX TEI

11 KUIIACC

Kox
6

IIpoBepsieMblii 3JIeMEeHT COIEPAKAHMS
I'eomeTpus

6.1

[Munuuapuyeckas TMOBEPXHOCTh, OOpPa3yroOIIUe IIJIHHIPUYCCKON TMOBEPXHOCTH, OCh
[WJIHHAPHYECKOW TMOBEpXHOCTH. I[WIMHIAP: OCHOBaHUS W OOKOBas MOBEPXHOCTb,
o0pasymolias 1 0Ch, ILIOIIAlb OOKOBOM M MOJHON MOBEPXHOCTH

6.2

Konunueckasi MOBEPXHOCTh, O00pa3yroIIMe KOHHYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHHUYECKON MmoBepxHocTH. KOHyC: OCHOBaHME W BepiIMHA, 00pa3yrolas U OCh, ILIOIIA/b
OOKOBOH W MOJHOI MOBEPXHOCTH. Y CCUEHHBIN KOHYC: 00pa3yIoIiue U BHICOTA, OCHOBAHUS U
00KOBasi IOBEPXHOCTh
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Cdepa m map: UeHTp, paguyc, AMaMeTp, IUIOMAAb MOBEpXHOCTH cdepsl. BianmHoe

6.3 pacnojoxeHue chepbl ¥ IIIOCKOCTH, KacaTellbHas INIOCKOCTh K cdepe, miomanb chepsl
6.4 N300paxeHue Ten BpallleHusI Ha TUIOCKOCTH. Pa3BépTka IWIMHpa U KOHYCa
6.5 KoMOuHanum Tenm BpamieHWs W MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIA OKOJIO
' cdepsl, chepa, BMCaHHAS B MHOTOTPaHHUK, WX TEJIO BpaIlCHHSI
IMoustne 06 o00béMe. OcHOBHBIE CcBOicTBa 00BEMOB Teil. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO TapajuieNnenuneaa u cieacteus u3 He€. O0bEM munuHapa, kKonyca. O0béM
mapa  miomanb chepsl
6.7 [MomoOuble Tema B mpocTpaHcTBe. COOTHOUICHHSI MEXAY IUIONIANIMU ITOBEPXHOCTEH,
) 00BbEMaMHU OJOOHBIX TEI
6.8 Ceuennst mmiauHApa (MapaUielbHO ©  TMEPHCHIUKYISIPHO OCH), CEYCHUS KOHyca
' (mapayebHOe OCHOBaHUIO M MPOXO/IAIIEe Yepe3 BEPIIUHY), CCUCHHS ITapa
BekTop Ha miockocTy u B npocTpaHcTBe. CIOXKCHHE W BHIUMTAHHE BEKTOPOB. Y MHOXCHHE
6.9 BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. IIpaBuiio
’ napainienenumnena. PellieHre 3ajad, CBSI3aHHBIX C TMPUMEHEHHUEM TpPaBWJI JEUCTBUUA C
BEKTOPaMH
[IpsmoyrosbHas cucTeMa KOOpAMHAT B mpocTpancTBe. KoopauHate! BekTopa. [Ipocretimme
6.10 3aJladyd B KOOpJAMHATaX. YTOJ Mexay Bekropamu. CKalspHOE MPOU3BEICHHE BEKTOPOB.

Brruncnenne yriaoB Mexay IpSIMBIMH U TUIOCKOCTSIMHA. KOOpAMHATHO-BEKTOPHBIH METOT IPH
pELICHUU TeOMETPUUCCKUX 3a]a4
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ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJLHOM ITPOT'PAMMBI CPEJTHET O
OBLIEI'O OBPA30BAHUA

Kon
NnpoBepsieMoro
TpeboBaHMS

I[IpoBepsiemble TpeOOBaHMS K MPeEIMETHBIM Pe3yJabTATaM 0CBOCHHS
OCHOBHOW 00pa3oBaTe/IbHON MPOrPaMMBbI CpeHero 0011ero 00pa3oBanusi

Brnagenne meromamMm J0Ka3aTenbCTB, AJITOPUTMAaMU pEIICHHUS 3a]ad; yMEHHE
(dbopMynHpOBaTh M ONEPHPOBATH MOHATHAMHM: OIpelesicHHe, aKkCHOMa, Teopema,
CIIEZICTBHE, CBOICTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCUIBbHBIE (DOPMYIHPOBKH;
NPUMEHSTh WX; YyMeHHE (OpMyIMpoBaTh 00paTHOE H  TPOTHBOIIOIOKHOE
YTBEPKACHHUE, NPUBOAUTH TNPUMEPHI W KOHTPIPHUMEPHI, HCIIOJIB30BaTh METOJ
MaTEeMaTHYECKOM WHAYKLUUHU; TPOBOAUTH JOKa3aTeIbHBIE PpACCYXACHUS IpHU
pelIeHnn 3a/1ad, OIEHWBATh JIOTHYECKYIO MPAaBWIBHOCTh PAacCyXIEHHUH; yMEeHHE
OTEpUPOBATh TOHATHUSMH: MHOXECTBO, IOJMHOXECTBO, OIEpallii  HaJ
MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapaT AJs
OTIMCaHUS PEaTHHBIX MPOIIECCOB U SIBIICHUH U MPU PELICHUH 3a/1a4, B TOM YHCIIE U3
JPYTUX y4eOHBIX MPEJAMETOB; YMEHHE OMEPUPOBATh MOHATHAMU: rpad, CBSI3HBIH
rpag, nepeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a[aBaTh W OMHCBHIBATH Tpadsbl
Pa3NUYHBIMU CIIOCOOAaMU; HCIOIB30BATh rpadbl IPH PEILICHUH 33124

YMeHHue onepupoBaTh MOHATHSIMH: HATYpadbHOE YHUCIIO, IIEJI0e YUCIO, CTEIICHb C
IENIBIM TOKa3aTeieM, KOPeHb HATYpajbHOW CTETEeHU, CTETNeHb C PallHOHAIBHBIM
noKasareyieM, CTEeTeHb C AeHCTBUTEIBHBIM MTOKa3aTeseM, Jorapudm Jucia, CHHYC,
KOCHHYC M TaHTCHC MPOM3BOJILHOTO YHUCIIA, OCTAaTOK MO MOJYIIIO, PalMOHATLHOES
YUCII0,  HWPPANMOHAILHOS  YHUCIIO, MHOXECTBA  HATYypPalbHBIX,  LENBIX,
pallMOHANBHBIX, JIGHCTBHTENLHBIX YHCEN; yMEHHUE WCIIONb30BaTh IMPU3HAKU
JICIMMOCTH, HAaUMCHBIIUN OOIIMIA JeTUTedh W HAUMCEHbIee OOINee KpaTHOE,
anroput™ EBKiMpa mpu  penieHMd  3a71ad; 3HAKOMCTBO C  Pa3IMYHBIMHU
MO3WIMOHHBIMU  CHCTEMaMH CUHUCIICHHS; YMEHHUE BBIMONHATh BBIYHCICHHUC
3HAYeHU W TpeoOpa3oBaHHs BBHIPAKCHUH CO CTENEHSIMHU W JiorapupmMamu,
mpeoOpa3oBaHusl APOOHO-PAIIMOHANLHBIX BEIPAKCHUH; YMEHHE OINCPUPOBATH
MOHSATHSIMU: MOCJIEIOBATENILHOCTD, apu(MeTHIECKAsT TPOTPECCHS], TEOMETPHUECKAsT
nporpeccusi, OECKOHEYHO YOBIBalomas TeOMETPHUUECKas MPOTPECCHS; YMEHUE
3aJ1aBaTh MOCIIEAOBATEIILHOCTH, B TOM YHCIIE C MTOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHE OIECPUPOBATH IOHATHAMU: KOMIUIGKCHOE YHCIIO, COMPSDKEHHBIC
KOMIUICKCHBIC YHCIIa, MOJIYJh U apTyMEHT KOMILUIEKCHOTO 4Hcia, GopMa 3arucH
KOMIUTIEKCHBIX 4rces (TeoMeTpruiecKasi, TPUTOHOMETPHUYECKas U alredpanveckas);
YMETh MPOU3BOAUTHh apU(YMETUYCCKHE JCUCTBUS C KOMIUICKCHBIMH YHCJIAMU;
MPUBOJIUTh TIPUMEPHI  UCIOJIL30BAHUS KOMIUICKCHBIX YHCEN; OIEepPHPOBAThH
MOHATUSAMHU: MaTpuiia 2X2 u 3%3, ompemenuTeNlb MATPHUIBI, TEOMETPHICCKHMA
CMBICT ONPEICITUTEIIS

YMeHHe ~ omepupoBaTh  MOHATHSIMH:  palldOHAJbHBIC,  UpPPAIMOHAIBHEIC,
MOKAa3aTeNbHEIC, CTEIICHHBIE, JIOTAPU(PMUICCKHAE, TPUTOHOMETPHUICCKUAC YPABHCHUS
W HEpPaBeHCTBAa, WX CHUCTEMBI; YMEHHE OINEPHUPOBATH TMOHATHSIMHU: TOXKIECTBO,
TOXKJIECTBEHHOE TIpeo0pa3oBaHre, ypaBHeHHE, HEPaBEHCTBO, CUCTEMa ypaBHEHUH U
HEPaBEHCTB, PABHOCIILHOCTh YPAaBHEHUM, HEPABEHCTB M CUCTEM; YMCEHHUE PEIllaTh
YpaBHEHHS, HEPABEHCTBA W CHCTEMBI C TIOMOIIBIO PA3IWYHBIX MPUEMOB; pelIaTh
YpaBHEHHS, HEPAaBEHCTBA M CHCTEMBI C TapaMeTpOM; NPUMEHSTh YpaBHEHHS,
HEPAaBCHCTBA, WX CHUCTEMBI IS PEIICHUS MaTEeMaTWYCCKUX 3ajlad W 3ajad u3
Pa3IUYHBIX 00JIACTEH HAYKU M PealTbHOM KU3HU

YMeHue onepupoBaTh NOHATHUAME: (DYHKIUS, YETHOCTh (PYHKIIUU, IEPUOAUIHOCTH
(YHKIUU, OTPaHWYECHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIIUH, DKCTPEMYM
(GyHKIMU, HauOoJNbIlee M HaWMEHbIlee 3HA4YeHUS (QYHKIUM Ha TPOMEXYTKE,
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HEenpepbiBHAs (YHKIUS, acCUMNTOTH rpaduka QyHKOWMM, TepBas W BTOpas
MPOU3BOAHAS (PYHKIHUH, TCOMETPHUCCKUNA M (PU3UUYECKHI CMBICT IPOU3BOIHOM,
nepBooOpa3Hasi, ONpeneIEHHBI HHTErpall;, yMEeHHe HaXOIUTh aCHMITTOTHI Tpaduka
(YHKIIUM, YMEHUE BBIYHCIISATH MPOU3BOIHBIC CYMMBI, IPOU3BEICHHUS, YACTHOTO U
KOMITO3UIIMK (QYHKIMHA, HAXOJUTh YpaBHEHUE KacaTelbHOW K Tpaduky GyHKIWH,
YMEHHE HaXOAWTh MPOU3BOAHBIE AIEMEHTAPHBIX (YHKINN; YMEHHE UCIIONb30BaTh
MPOW3BOAHYIO Il HCCIENOBaHHWS (YHKIMA, HAXOIUTh HAWOONBIIHE U
HAaUMCHbBIIME 3HAYCHUS (QYHKIWUH; CTPOUTh TpapuKd MHOTOWICHOB C
WCIIONB30BaHUEM alapaTa MaTeMaTHUeCKOTO aHaIHN3a; MPUMEHSTh IPOU3BOIHYIO
JUTS. HAXOXKJICHHSI HAWTY4IIeT0 PelleHus] B IPUKIAIHBIX, B TOM YHCJIE COIMaIbHO-
SKOHOMUYECKUX U (PM3MUYECKUX 3a/]adax; HaXOJUTh IUIOMAAN U 00BEMBI QUTYp C
MTOMOIIBIO0 MHTETpajia; MPUBOANUTH MPUMEPHl MaTEMATHYECKOTO MOJIEINPOBAHUS C
MOMOIIBI0 TGP EPEHINATEHBIX YPaBHEHUH

YMeHHe omepupoBaTh MOHATHUAMHU: rpaduk QyHKIKMH, oOpaTHas (QYHKIHS,
KOMMO3uIMs  GyHKUWH, JuHeWHas  QYHKIMS, KBagpaTuuHas  (QyHKIHA,
panvoHajgbHas (QYHKIHs, CTECNCHHAA (DYHKI[HS, TPUTOHOMETpUYECKHEe (DYHKIIWH,
oOpaTHbIC TPUTOHOMETPHYECKHE (GYHKIIMH, TOKa3aTelbHas U JorapupmMudeckas
GYHKIMH; YMEHHE CTPOMTh TpadUKH HM3YYCHHBIX (YHKIUH, BBIMTOIHSATH
npeobpa3oBanus rpaduKoB (YHKIUH, HCMOIL30BATh TpadUKH U H3YUCHHS
MPOIIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
M 33a]a4 U3 peajbHOW JKU3HM; BBIpAKATh (GOPMYJIaMH 3aBHCHMOCTH MEXKIY
BEIMYMHAMH;, HCIOIb30BaTh CBOWCTBA W Tpapuku GYHKIUN IS PeHICHUS
ypaBHEHHH, HEPABCHCTB U 3a/a4 C MapaMeTpamu; H300pakaTh Ha KOOPIHHATHON
TUTOCKOCTH MHOXKECTBA PEIIICHUI YPaBHEHHU T, HEPABEHCTB U X CUCTEM

YMeHHne pemars TEKCTOBBIE 3a[a4d Pa3HBIX THUIOB (B TOM YHWCIIE HA MPOIECHTHI,
JIOTY ¥ YaCTH, Ha JABIDKEHHUE, paboTy, CTOMMOCTh TOBApPOB M YCIIYT, HAJIOTH, 3a7a9l
M3 00JaCTH yNpaBICHWS JUYHBIMH W CEMCHHBIMH (UHAHCAMH), COCTABISAThH
BBIPDOKCHUSI, YpPaBHEHUS, HEPABEHCTBA M HUX CHCTEMBl IO YCJIOBHMIO 3aJayH,
WCCIIEIOBATH MOyYeHHOE PElIeHHE U OLIEHUBATh MPaBAOINOI00HOCTD PEe3yIbTATOB;
YMEHHE MOJCIHUPOBATh pPEallbHBIC CUTYallMM Ha SI3bIKE MATEeMaTHKHU; COCTaBJISATh
BBIpDOKCHUSI, YpPaBHEHUS, HEPABEHCTBA U HUX CHCTEMBl IO YCJIOBHMIO 3aJayH,
WCCIIEIOBATh TOCTPOEHHBIE MOJENH C WCIONB30BaHWEM ammapara anreOpsl,
WHTEPIPETUPOBATH OJTYUCHHBIN pe3ynbTaT

YMeHue omepupoBaTh TOHATHUSIMH: CpellHee apu(MeTHUecKoe, MeluaHa,
HauOoNbIllece W HAWMCHBINEEC 3HAYCHUS, pa3Max, IUCIEPCHS, CTaHAApTHOE
OTKIIOHCHHE 4YHCJIOBOrO Habopa; yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH
nH(pOpMaIHIo, TPEACTABICHHYI0O B TaONWIIaXx, Ha JguUarpaMmax, Trpadukax,
OTPaXKAIOI[YK) CBOWCTBA pEANbHBIX MPOIECCOB U SBICHHIA, NPEICTABIAThH
MH(GOPMAIUIO C TOMOIIBIO TAaONWII W JAHarpaMM; HCCIEAOBaTh CTaTUCTHUECKUC
JIaHHBIC, B TOM YHCIIC C MPUMEHEHHEM TpaHuIecKux METONIOB M DIICKTPOHHBIX
CpeACTB; TpadHUUECKH WCCIEJ0BaTh COBMECTHBIC HAONIOJNEHHUS C TOMOIIBIO
JMarpamMM pacceuBaHUs U JIUHSHHOHN perpeccun

YMeHHe OmnepupoBaTh MOHATHUSMHU: CIYYaWHBIA ONBIT W CIIy4allHOE COOBITHE,
BEPOATHOCTh CIIYYaHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSATHOCTH C
WCTIOJIb30BaHUEM TpadUIecKUX METONOB; MPUMEHSIThH (QOPMYIBI CIOXKCHHS |
YMHOKEHHUS BEPOATHOCTEH, GOpMyIy MOJHON BeposTHOCTH, dopmyiay BepHyim,
KOMOHMHATOPHBIC (haKThI U (DOPMYIIbI, OIICHUBATH BEPOSATHOCTH PEabHBIX COOBITUH;
YMEHHE ONepUpOBaTh TMOHATHSIMH: CIydaiiHas BeJIMYWHA, paclpe/eeHre
BEpPOATHOCTEH, MaTEeMaTHYeCKOEe OXKUAaHWe, JHUCIepCHsl W  CTaHAapTHOE
OTKIIOHCHHE CIy4allHOW BEIWYHMHBEI, (YHKIUM PaclpeleieHus M IUIOTHOCTH
PaBHOMEPHOTO, TOKAa3aTEIbHOIO K HOPMAJIBHOIO paclpeAesiCcHUN; yMEHUE
WCIIONB30BaTh CBOWMCTBA W3YYEHHBIX pacTHpeAeNieHud Ui pelleHus 3aaad;
3HAKOMCTBO C TIOHSTHUSMH: 3aKOH OOJBIIUX YHCEN, METOJbl BHIOOPOUYHBIX
WCCJICIOBAHUI; YMEHHE MPUBOIUTH TPUMEPHI MIPOSBICHHS 3aKOHA OOJIBITHX YUCEI
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B TPUPOAHBIX M OOIISCTBECHHBIX SBJICHUSAX; YMEHUE ONCPUPOBATH IMOHSTUSIMU:
coyeTaHue, IEPEeCTAHOBKA, YHMCIIO COYETAHUH, YUCIO TIEPECTAaHOBOK, OMHOM
HploToHa; ymMeHUE TpPUMEHATh KOMOWHATOpHBIE (DaKThl M PACCYXICHUS IS
pelIeHUsT 3a/ady; OIICHWBaTh BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTaBJIAThH
BEPOATHOCTHYIO MOZIENTh M1 HHTEPIIPETHPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHSATHUSMHU: TOYKA, MpsMasi, IJIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA Yyriia, IJIOCKUM Yrojl, JBYTPaHHBIM yroj, TPEXTpaHHBIN
YTOJd, CKPEUIMBAIOMIMECs TMpsAMBIC, IMapaJUIelbHOCTh W TEePIEHANKYISPHOCTD
OPSIMBIX M TUIOCKOCTEH, Yroll MEXIy NpSAMBIMUA, YTOI MEXAYy MpsSIMOd u
IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTAMH, PACCTOSHHE OT TOYKH 10 IIIOCKOCTH,
paccTosiHUE MEXAYy MpPSIMBIMH, pAcCTOSHHE MEXAY IUIOCKOCTSIMH; YMEHHE
WCTIONIB30BaTh TIPU PEUICHUH 33J1a4 M3Y4YCHHBIE (haKThl U TEOPEMbI TUIAHUMETPUH;
YMEHHE OIICHMBATh pa3Mephl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOHTH
MaTEeMaTHYECKUE MOJETH C IMOMOIIBI0 T€OMETPHUYECKUX TOHATHA W BEIWYHH,
peuaTh CBSI3aHHbIC C HUMU MPAaKTHUYECKHUE 3a1a4u

10

YMeHue omnepupoBaTh MOHATHAMHU: IUIOM@Ab GUTYpBl, O0BEM  (QUTYpHI,
MHOTOTPaHHUK, TPAaBWILHBIA MHOTOTPAaHHUK, CEUEHHE MHOTOTPaHHHKA, KYO,
napajjieNienuIe/, Npu3Ma, nupamuja, (Gurypa W TOBEPXHOCTh BpaIlCHHS,
MWIMHIP, KOHyC, mmiap, cdepa, mwiomans cdepsl, IUIOMAIs [TOBEPXHOCTH
MUPAMUJBI, TPU3MBL, KOHYyca, LWIMHAPA, O00BEM Ky0a, NPSIMOYTOIBHOTO
napajulefienuie/a, MUPaMHJIbI, TPU3MBI, IMIMHApPA, KOHyca, IIapa, pa3BEépTKa
MTOBEPXHOCTH, CEYCHNU KOHyCa M IWJIMHIIPA, MapauIeIbHBIE OCH WM OCHOBAHUIO,
ceueHHe IIapa, IUIOCKOCTh, Kacaromasicss chepbl, HWIMHIApA, KOHyCa; YMEHHE
CTPOUTHh CEUYECHHUE MHOTOTPAHHUKA, H300pakaTh MHOTOTPAHHUKH, (QUTYpBI |
MMOBEPXHOCTH BpAIEHUS, UX CEYEHHS, B TOM YHCIIE C IMOMOIIBIO AIEKTPOHHBIX
CpE/CTB; YMEHHUE MPUMEHITH CBOWCTBA TEOMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(opMyJIMpPOBaTh OMpECIICHUS H3Y4YaeMbIX (UTYpP, BBIIBUTATH THUIIOTE3Bl O
CBOMCTBax M MpPU3HAKAX FCOMETPUICCKUX (PHUTYP, 0OOCHOBBIBATH UM OIPOBEPraTh
WX; YMEHHE TMPOBOJUTHh KIACCHPUKANNIO (UTYp 1O pa3M4HBIM TPHU3HAKAM,
BBITIOJTHSTh HEOOXOMMBIE JIOTIOTHUTEIBHBIC IOCTPOCHUS

11

YMeHue omnepupoBaTh MOHSATHSIMU: JBIDKEHHE B IMPOCTPAHCTBE, MapajlielbHbBIH
MEePeHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE, IOBOPOT, MPeoOpa3oBaHue
moxooOus, moAoOHbIE (UIyphl, yYMEHHE pAaclo3HaBaTb PAaBHBIC U MOIAOOHBIC
¢urypel, B TOM 4YHCJIE B MPHPOJE, HCKYCCTBE, apXUTEKType; HCIOIb30BAThH
TEOMETPUYCCKUE OTHOILICHUS TPH PEIICHUH 3a]ad; HAaXOAUTh T'eOMETPUYCCKHE
BEIMYMHBI (IJIMHA, YTOJ, IJIOMIab, O0BEM) MPH PEHICHWH 3aaad U3 JAPYTrux
Y4eOHBIX TPEIMETOB H U3 PEAbHON JKU3HH, YMEHUC BBIYHCISATH T€OMETPUIECKUE
BEJIMYUHBI (JJIMHA, Yroj, IUIOMaAb, 00BEM, IUIOMAAL TTOBEPXHOCTH), UCIIOIB3YS
n3y4eHHbIe (OPMYJIBI U METOJbI, B TOM YHCIIE: TUIOIIA/b TOBEPXHOCTH MUPAMUJIBL,
MPU3MbI, KOHYCa, LWIMHApPA, IUtomans chepbl; 00bEM Ky0a, NPSAMOYrOJbLHOIO
napajuleNieniumeia, MUPaMUIbl, TPU3MbBI, IWIHHApA, KOHyca, Iapa; yMEHHE
HaXOJHUTh OTHOIIEHHE 0OBEMOB OAOOHBIX PHUTYD

12

YMeHHue ornepupoBaTh MOHATUSMH: MPSIMOYTOJIbHAS CUCTEMa KOOPAHMHAT, BEKTOD,
KOOpPJIMHATHI TOYKH, KOOPAWHATHI BEKTOpPa, CyMMa BEKTOPOB, IPOM3BEICHUC
BEKTOpa Ha YKCIIO, pas3joKEeHHEe BEKTOpa Mo 0a3ucy, CKaIspHOE MpPOH3BEICHHE,
BEKTOPHOE TIPOM3BEACHHE, YIOoJl MEXIy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBII U KOOPJAMHATHBIA METO/ JUIS PEIICHUS TeOMETPUICCKUX 3a/1a4 U 3aj1a4
JIPYTHUX Y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpATh TOAXOMAIIMM METOJ JUIA pEIICHUs 3aJadyd; I[TOHHMMAaHUE
3HAYUMOCTH MaTEMaTHKH B U3yUYEHUH NMPHUPOJHBIX M OOIIECTBEHHBIX MPOILIECCOB U
SIBJICHUM; YMEHHUE PAaCllO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHUKU B MCKYCCTBE,
YMEHUE MPUBOAUTH IPUMEPHI MAaTEMATHUYECKUX OTKPBITHUH pOCCUUCKON U MUPOBOM
MaTeMaTUYEeCKON HayKH
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INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, TPOBEPSAEMBIX HA EI'I I1O

MATEMATUKE
Kona ITpoBepsieMblii 3J1eMEHT CO/IePsKAHUSA
1 Uwncna 1 BEIYHCICHHS
1.1  HarypanpHble u neiple uncna. [[pu3Haku JeMMOCTH TeNTbIX YHCeT
12 ParmonaneHple yucna. OOBIKHOBEHHBIE W JIECATHYHBIC IPOOW, IMPOICHTHI, OECKOHEYHBIC
) MIEPUOTIUICCKUEC APOOH
13 ApI/I(bMeTI/I‘I?CKHﬁ KOPEHb HaTypajbHON cTeneHH. JeHCcTBHs ¢ apuPMETHYCCKUMH KOPHSIMHU
HATypaJIbHOHN CTENeHH
1.4 | Creness ¢ measiM mokaszatesieM. CTEIeHb ¢ pallioHaIbHBIM Mmoka3aTesieM. CBOMCTBA CTCIICHH
15 CuHyC, KOCHHYC W TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JlecaTHUHBIE H HATYPAIBHBIC JIOTAPUPMBI
JeiicTBuTenbHbie 4ucna. ApudMETHYECKHE ONepalul ¢ JIeHCTBUTCIHHBIMA YHCIIAMH.
1.7 = IlpuOnukEéHHBIC BBIYMCIICHUS, TpPaBUJIa OKPYIJICHWS, MPUKUAKA W OICHKA pe3ylibTaTa
BBIYHCJICHUN
1.8 | IlpeoGpa3zoBanue BeIpaKCHUI
1.9 | KommiekcHble yucia
2 YpaBHEHUS U HEPaBEHCTBA
2.1 | Ilensle U 1poOHO-PALMOHATIBHBIC YPABHCHHUS
2.2 | UppanmoHaabHBIC YPaBHEHUS
2.3 | TpuroHoMeTpHUECKHE YPABHCHIS
2.4 | Tloka3zarenbHble ¥ JorapuhMUIECKHE YPaBHEHUS
2.5 | Uenbie u npoOHO-paliioHaIbHBIE HEPABEHCTBA
2.6  VppanuoHalbHble HEPABEHCTBA
2.7 | Tloka3arenbHbIe U JOrapru(pMUUecKie HEPaBEHCTBA
2.8 | TpuroHoMeTpuyeCcKue HEPaBEHCTBA
2.9 | Cuctemsl ¥ COBOKYITHOCTH YPaBHCHHUU W HEPABEHCTB
2.10 YpaBHeHUs, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 = Marpwuria cCuCTeMbl JIMHCHHBIX ypaBHEeHUH. OnpenenuTes MaTPHUIIBI
3 OyHKIMH U TpahUKU
31 Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['paduk Qynkouu. B3anmHO oOpatHbie QyHKIHH.
) U&rnble u HeuéTHbIC QyHKIMH. [lepuoanyeckue QyHKIUU
OOnacte ompezercHUss W MHOXKECTBO 3HadeHWd ¢yHkuuu. Hymm ¢yHknmu. [TpomexyTku
3.2 | 3HakomocTosHCTBA. [IpoMexyTKH MOHOTOHHOCTH (yHKIMH. MaKCHMyMbl W MUHHUMYMBI
¢yskuuu. Hanbonbiiee n HanMeHblee 3HaUeHNE (YHKIUU HA TIPOMEXKYTKE
33 CrenenHast (QyHKOMS C HaTypajJbHBIM W IIeTbIM MOKa3aTerdeM. EE cBoiicTBa U rpaduk.
CBoiicTBa 1 rpadyK KOpHS /7-OH CTENeHU
3.4 | Tpuronomerpuyeckue QyHKIUH, UX CBOMCTBA U rpaduKH
3.5 | Iloka3arenpHas u jorapupmudeckas GyHKIMU, UX CBOWCTBA U Tpaduku
36 Touku paspbiBa. AcUMOTOTH TpadukoB QyHKuui. CBoicTBa (QyHKIMIA, HENPEPHIBHBIX Ha
OTpE3Ke
3.7 | IlocrnemoBaTeabHOCTH, CIIOCOOBI 3aaHUS MTOCIEN0BATEILHOCTEH
3.8 | Apudmernueckas u reomeTpuieckas nporpeccun. Popmyra CIIOKHBIX TPOLIEHTOB
4 Hayana maremMaTiH4eckoro aHammsa
4.1 | TlpoussoaHas ¢hyHKIHH. [TpoU3BOAHBIC PJIEMEHTAPHBIX (HYHKIIHI
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HpI/IMeHeHI/IC HpOPISBO}lHOﬁ K HCCJIICOOBAaHHUIO (I)YHKLII/Iﬁ Ha MOHOTOHHOCTb U 3KCTPCMYMBI.

4.2 HaxoxieHne HanOOoIIbIIero ¥ HaMMEHbBIIEr0 3Ha4eHHs (QYHKIIMU Ha OTPE3Ke
4.3 | TlepBooOpaznas. Materpan
5 MHoecTBa 1 JOTHKa
5.1 | MHo)ecTBO, ollepaliMy HajJ MHOKecTBamu. JlnarpamMmel Oitniepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 | OmnucarenbHas CTaTUCTUKA
6.2 | BeposTHOCTD
6.3 | KomOunaropuka
7 T'eomerpus
7.1 | ®urypsl Ha MIOCKOCTH
7.2 | TlpsiMBIE U TIOCKOCTHU B IPOCTPAHCTBE
7.3 | MHororpaHHMKH
7.4 | Tena u mOBepXHOCTH BpallleHUSA
7.5 | KoopauHaTbl U BEKTOPHI
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

* Maremaruka. ['eomerpus; 10 knacc. yriryonenHoe ooyuenue Mep3isak A.I'., HomupoBckuit
H.A., TlonskoB B.M.; mon penakuueii [Tononsckoro B.E. O0miecTBo ¢ orpaHnueHHOM
oTBeTcTBeHHOCThIO0 U3narensckuii nentp « BEHTAHA-I'PA®y; AkumonepHoe o011ecTBo
«M3narenscTBO «lIpocBemenue»

* Matematuka. ['eomerpus; 11 kiacc. yrinyonennoe oOyuenue Mepsnsk A.l'., HomupoBckuii
I.A., Tlonskos B.M.; mon penakmueit [Togonsckoro B.E. O0miecTBO ¢ orpaHM4eHHON
oTBeTcTBeHHOCTHIO M3narennckuii ienTp « BEHTAHA-I'PA®»; AkirionepHoe 00IIECTBO
«M3narenscTBO «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* MaTtematuka: anrebpa ¥ Havajga MaTeMaTH4eCKOro aHanusa, reomerpus ['eomerpus 10 kmace
YrnyOnéuuslii ypoBeHb; MeToauueckre pekoMeHaanuu Kk yueOuuky A. I'. Mepsmsika, 1. A.
Homupogsckoro, B. b. ITonskosa; LlenTp Mmatemarrku OTBETCTBEHHBIHN 3@ BBIITYCK

I1. A. beccapaboBa; /lata monnucanus Kk ucnonas3oBanuio 15.02.2023. AxionepHoe
obmectBo «M3narenscTBO «IIpocBemenuey. Poccuiickas ®enepanus, 127473, r. Mockaa, yiI.
Kpacnonposerapckas, a. 16, ctp. 3, atax 4, nomemenue [. Anpec 37eKTpOHHOM MOYThI
«"opstaeit TMHUM» — VOProS(@pProsyv.ru.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

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

VY4eOHblii kypc «BeposTHOCT M CTAaTUCTHKA» YIIIyOJIIEHHOTO YpPOBHS SIBISIETCA
IPOJIOJDKCHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOTo Kypca yriiyOJE€HHOTO YPOBHS Ha YPOBHE
cpeaHero ooOmiero oOpa3zoBaHMsA. Y4eOHBIH Kypc NpeAHa3HayeH Uil (OpPMHUPOBAaHUS Y
00yYaromuxcst CTaTUCTUYECKON KyJIbTYpbl M IOHMMAaHHUS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHYECKOr0 MHCTPYMEHTA JJISi U3yUeHHs CIy4YalHbIX COOBITHH, BETMYMH U TPOLIECCOB.
[Tpu m3ydyeHun Kypca oOOTramaroTCs MpeaCcTaBiIeHHs] 00yJarolIUXcs O METOAax HCCIeI0BaHUs
U3MEHYMBOTO MHpa, Pa3BUBAETCS MOHHMMaHHWE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYEeCKHX
METOJIOB TO3HAHHUA KaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copnepxanne y4eOHOrO Kypca HAmpaBiIeHO Ha 3aKpelUieHHE 3HaHWM, MOITYYEeHHBIX HpU
U3yYeHUH Kypca Ha ypOBHE OCHOBHOI'O O0IIEro oOpa3oBaHusl, U HAa pa3BUTHE MPEJCTABICHHUNA O
CJIy4aiiHBIX BEIMYMHAX M B3aUMOCBA3SX MEXKIYy HUMH Ha BaXKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpPY’KaIoLIero Mupa. B pesyibrare y o0yyaromuxcs 10KHO c(hOpMUPOBATHCS
IpelCcTaBlIeHUe O Haubojee YHNOTPEOUTENbHBIX M OOIIMX MAaTeMaTH4YeCKHX MOJENsX,
UCIONB3YEMBIX JUIsl  ONMMCAaHUSA AHTPOIIOMETPUYECKUX U  JeMOrpauuecKux BEJTUYMH,
MOTPEIIHOCTe B pa3iWyHble poJa M3MEPEeHMsX, JJIUTEIbHOCTH O0e30TKa3zHOM paldoThl
TEXHUUYECKUX YCTPOWCTB, XapaKTEpPUCTUK MACCOBBIX SBJICHHM M MPOLIECCOB B OOIIECTBE.
VYueOHbIll Kypc sBisercs 0a30il A7 OCBOCHHS BEPOATHOCTHO-CTATUCTHYECKUX METOJIOB,
HEOOXOIMMBIX CIIEHUAINCTaM HE TOJIBKO MH)KEHEPHBIX CIIEHUAIBHOCTEH, HO TAKXKe COIMATbHBIX
U TICUXOJIOTHYECKUX, MOCKOJBKY COBPEMEHHBIEC OOIIECTBEHHBIC HAYKH B 3HAUMTEIBLHOU Mepe
UCTONB3YIOT anmapar aHanu3a OosblmIMX JaHHBIX. LleHTpanpHyro wacTh y4ueOHOro Kypca
3aHUMAaeT OOCYXKJCHHE 3aKOoHa OOJbIMX Yuced — (PYHIAMEHTAIBHOTO 3aKOHA MPHUPO/IBI,
MMEIOLIEr0 MaTeMaTHYeCKyto (popManu3almio.

B cooTBeTcTBUM ¢ yKa3aHHBIMHU ILIEJIIMH B CTPYKType yueOHoro kypca «BepositHOCTh 1
CTaTHCTHKa» Ha yrayOJIEHHOM YPOBHE BBIIEJICHBI OCHOBHBIE COJIEp)KATENbHbIE JIMHUU:
«CnyyaiiHble COOBITUS U BEpOSATHOCTU» U «CiydyaiiHble BEJITMUMHBI U 3aKOH OOJIBIINX YHCET.

[ToMrMO OCHOBHBIX JMHMUA B y4eOHBIH KypC BKIIIOYECHBI JJIEMEHTHI TEOpUH TrpadoB U
TEOPHH MHOXKECTB, HEOOXOIMMBIE JIJIsl TIOJIHOIIEHHOTO OCBOCHHSI MaTepHalla JaHHOTO y4eOHOTro
Kypca M CMEXHBIX MaTeMaTHYECKHX Y4eOHBIX KYPCOB.

Conepxanne yuHuUM «CiydaiiHble COOBITHSI W BEPOSTHOCTH» CIYXHT OCHOBOHM IJist
dbopMupOBaHUS TPEACTABICHUN O pacmpeleleHUH BEPOSTHOCTEH MeXAy 3HAYCHUSIMU
CIIyYallHBIX BEJIWYMH. BaXXHYI0 4YacThb B 3TOH COJEPXKATEIbHOW JMHUU 3aHUMAET W3Y4YCHHE
FeOMETPUUYECKOT0 M OMHOMHANBHOTO paclpeiesieHuii M 3HAKOMCTBO C HUX HENPEPbIBHBIMU
aHAJIOTaMU — MOKa3aTebHBIM U HOPMAJIbHBIM pacIpeieIeHUSIMHU.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIy4YallHBIMU BEIWYMHAMM WM PaCIpeEleICHUIMM,
aKIEHTUPYIOT BHUMaHHE OOYyYaloIlMXCs Ha ONMUCAHUM W M3YYCHHUU CIy4YalHBIX SIBICHUU C
IIOMOIIIBI0 HENpPEphIBHBIX (QYyHKUMHA. OCHOBHOE BHUMaHHE YAEISIETCA MOKa3aTeIbHOMY H
HOPMaJIbHOMY PacIpeICICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIbHOE H3YyUYEHHE CBSI3U MEXKIY
CIIy4ailHBIMU BEJIMYMHAMH M OIMHCAHUE 3TOM CBS3U C MOMOLIbI0 KO3 dULIMeHTa KOppelslud 1
€ro BbIOOPOYHOrO aHajora. OTH 3JIEMEHTHl COJAEpKAHMS pa3BUBAIOT TeMmy «JlumarpamMmbl
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pacceMBaHUs», W3YyYEHHYIO Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, W BO MHOTOM
OTHPAIOTCS HAa CBEJICHUS U3 KyPCOB alreOpbl U T€OMETPHUH.

Emé onuH seMeHT copepikaHusi, KOTOPBIA MpeaiaracTcss Ha 03HaAKOMHUTEIPHOM YPOBHE —
IIOCICA0BATCIIbHOCTD cnyqaf/'leIx HE3aBUCHUMBIX CO6BITHI>'I, HaCTyIlaromux B CAUHUIY BPCMCHHU.
O3HakOMJICHHE C pachpefciieHueM BEpPOSTHOCTEH KOJIMYECTBA TAaKUX COOBITHA HOCHUT
Pa3BUBAIOIIMI XapakTep M ABISCTCA aKTyaJbHBIM JUIs OyIylInX aOuTYpPHEHTOB, MOCTYIAIOUIINX
Ha yqe6HHe CIICHUAJIbHOCTH, CBA3aHHBIC C O6H.I€CTBCHHBIMI/I HayKaMH, IICUXOJIOTHEH U
yIpaBJICHUEM.

Ha wu3yuenne yueOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha YIiIyOJEHHOM YpPOBHE
otBoauTcs 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

COJEPKXAHUE OBYYEHUA

10 KUIACC

I'pad, csa3ubiii rpad, myTH B rpade: mukibl U nend. CTeneHs (BaJ€HTHOCTh) BEPIIUHBI.
['padsr Ha TOCKOCTH. [lepeBnsi.

Cry4aifHble 3KCIIEPUMEHTHI (OTBITHI) W CIIy4ailHbIE COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxomsl). BeposaTHOCTh citydailHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
Crny4yaliHbIe OTIBITHI C PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHAMHU: TEpecedeHre, 0ObETUHEHNE, TPOTUBOMOIOXKHbBIE COOBITHA.
Juarpammsl Diinepa. @opmyia ClI0KEHUS BEPOATHOCTEM.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEU. JIepeBO CIydaliHOIO SKCIIEPUMEHTA.
®dopmyna moaHOoM BeposaTHocTH. Dopmyna baiieca. HezaBucumbie coObITHS.

bunapHbIf cirydaiiHbIN ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. He3aBUCHMBbIC UCTIBITAaHUS.
Cepusi HE3aBHCHMBIX HUCHBITaHUN 10 TiepBoro ycmexa. [lepecranoBku u ¢akrtopuan. Yucio
coueranuii. TpeyronpHuk [Tackams. ®opmyna 6mHoma HeroToHa.

Cepust He3aBUCHMBIX HCHbITaHUN bepHymnu. CoydailHbIH BBIOOp M3 KOHEYHOH
COBOKYITHOCTH.

Cnyualinas BenuuuHa. PacrmpeneneHue BeposiTHOCcTed. Jluarpamma pacnpelenceHuUs.
Onepaunyu Hax cilydalHbIMM BenuuMHaMu. bunHapHas ciyuaiiHas BenuuuHa. Ilpumepst
pacripenienieHui, B TOM YHCJIe TeOMETPHUECKOe U OMHOMHUAIBHOE.

CoBMeCTHOE pacrmpefereHue ABYX Cly4alHbIX BeduduH. HeszaBucumbie ciydaitHble
BeMYMHBL. MaTeMaTnieckoe OXXKHIaHWE CIydyalHOW BenuM4HMHBI (pacrpeaeneHus). [Ipumepsr
NPUMEHEHHUS MaTeMaTU4YecKoro OXXuJaHus (cTpaxoBaHue, Jorepes). MaremaTuueckoe
OKHMJIaHWE OWHAPHOW CIy4allHOW BEIWYMHBI. MaTeMaTHuuecKoe OXKHIaHHE CYMMBI CIIy4ailHBIX
BEJIMYMH. MaTeMaTHuecKoe 0XKHIaHuEe TEOMETPUIECKOTO U OMHOMHAILHOTO paclpeaeICHUMN.

Jluciepcuss W CTaHIApPTHOE OTKIIOHCHHWE CIy4YailHOW BETWYHMHBI (pacmpesesieHus).
Hucnepcust OMHApHOW cloy4yailHOW BEeMWYMHBI. MaTeMaTH4ecKoe OXHUIAHWE MPOU3BEACHHS U
JUCIIEPCUsl CYMMbI HE3aBUCUMBIX CIy4alHBIX BEJIMUMH. J(UcTiepcus U CTaHIapTHOE OTKIOHEHHUE
OMHOMHUAIBHOTO pachpeneneHus. Jucrnepcuss U CTaHAAPTHOE OTKIOHEHHWE TE€OMETPHUYECKOro
pacrpeneneHus.
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11 KUIIACC

HepaBenctBo UeOwnméBa. Teopema YeOwmméBa. Teopema beprymmm. 3akoH OonbIIMX
yucen. BpiOopouHbli MeToj ucciaenoBaHuii. BreiOopounsle xapaktepuctuku. OlieHUBaHHE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX TMIOTE3 C MOMOIIBIO
W3YYEHHBIX paclpeaeaecHui.

HenpepeiBHble citydaiinble BenWduHBL. lIpumepsl. DyHKIHS IUIOTHOCTH BEPOSATHOCTH
pacnpeneneHusa. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA. 3ajaud, NPUBOLSAIIME K
IIOKA3aTeNbHOMY pACHpPENEICHUIO. 3aJaud, NPUBOMAIIME K HOPMAIBHOMY pAaclpeAciCHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTH I10KA3aTEJIBHOTO paclpenesieHus, (QyHKIUsS IUIOTHOCTH
BEPOATHOCTH HOPMaJBHOrO pacnpezaeneHus. OyHKIMA MIOTHOCTH M CBOWCTBA HOPMAJIBHOIO
pacnpeneseHusl.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITMHA. 3agaud, NPUBOASIINE K
pactpenenenuro Ilyaccona.

KoBapuamus nByx ciyvaiiHeix BennuuH. KosdduuumeHnt nuueitHON Koppensiuu.
CoBmecTHBIC HaOMIOEHUS IBYX BenU4MH. Br10opounsblii koadduument koppensun. Paznuune
MEX]ly JIMHEHHOW CBSI3bI0 M NPUYMHHO-CJIEACTBEHHOW CBs3bIO. JIMHEWHas perpeccusi, METOH
HAaUMEHBIINUX KBAaJPATOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHKA» (YTJIYBJEHHBIN YPOBEHD) HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKOM MO3UIMU  OOydYaromerocss Kak AakTUBHOTO W
OTBETCTBEHHOI'0 4JIEHa POCCHICKOr0 OOIIECTBA, MPEACTABIEHHE O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, NpOLEAYyp TpakIaHCKOro oOIecTBa
(BBIOOpPBI, OMpPOCHI U APYTO€), YMEHHE B3aUMOJAECHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU 1 HA3HAUCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKOM T'pakJaHCKOW MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCUHUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JOCTUKEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUSX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro Haponaa, c(OpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, 3TUUECKOTO MOBEACHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KCHUN HAyKd U JESATEIbHOCTHIO YYEHOT0, OCO3HAHME JIMYHOTO BKJIAJla B MOCTPOCHHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMSI:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIIOYas  OCTETHKY  MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPaCcCYXKICHUH, BOCIPHUUMYHBOCTH K
MaTE€MaTUYECKUM aCleKTaM pa3IudHbIX BUJOB UCKYCCTBA;

5) puznveckoro BOCIMTAHUSA:
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c(hOpMHUPOBAHHOCTh YMEHHUSI PUMEHSATh MaTEMaTHUECKHUE 3HAHHS B HHTEpEcax 37J0pOBOrO
u Oe3omacHoro oOpa3a >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEXUM 3aHATHIA U OTAbIXA, peryisipHas (pusndeckas akTUBHOCTD ),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIOPTHUBHO-03/JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYIy, OCO3HaHHWE IIEHHOCTH TPYAOJIIOOHUS, MHTEPEC K PAa3IUYHBIM chepam
HpO(l)eCCI/IOHaHBHOI\/'I ACATCIBbHOCTH, CBA3aHHBIM C MaTeMaTUKON U eé MNPpUITOKCHUAMHA, YMCHHUC
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccu W peaTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy O0Opa3oBaHUIO W
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKHX 3a7]ad MaTeMaTHU4eCKOil HalpaBIeHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

Cq)OpMI/IpOBaHHOCTB DKOJIOTHYECKOH KyJbTYpbl, IOHUMAHUC BJIIMAHUA COLHAJIBHO-
HPKOHOMHUYECKUX IMIPOIIECCOB HA COCTOSIHHE MPHUPOJAHON M COIMAIBLHOW Cpellbl, OCO3HAHUE
I00ANTFHOTO  XapakTepa  JKOJOTHYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUU ISl pelIeHHs 3aJad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXHBIX MOCJEICTBUN I OKPYXKAIOIIeH cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOH MPAaKTUKH, MOHMMaHUE MaTeMaTHUECKOW HayKu Kak chepbl
qeJI0OBEUECKON ACATCIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTHU IJId pa3BUTHA THUBUJIN3ALIUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MAaTEMaTUYECKON KYJIbTypPOH KaK CpEICTBOM IIO3HAHMS MUDa,
TOTOBHOCTL OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD MHAUBHUAYAJIbHO U
B IpymIie.

METAIPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3zoBrble JJornyeckue aeiicTBHA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB,
MOHITHI, OTHONICHUH MEXIy TMOHATUAMHU, (OPMYIUPOBATH  OMPEICIICHUs  TOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN MpPH3HAK KiIAcCU(UKAIIMKM, OCHOBAHWS HJsi 000OIIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh M MPEOOPa30BBIBATH CYXKACHHUA: YTBEPAUTEIbHBIE U
OTpHUIaTENIbHbIE, EAMHIUYHbIE, YACTHbIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM U IpPOTHBOpeuust B (akTax,
NaHHBIX, HAOMIONEHUSX U  YTBEPXKIEHUSX, TMpeuiaraTb KPUTEpUU JUIsl  BBISBICHHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUYUI;

JenaTh BBIBOJBI C HMCIOJIb30BAHUEM 33aKOHOB JIOTMKH, NEAYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUN (MIPSAMBIC U
OT TPOTUBHOTO), BBICTpAUBaTh AapryMEHTAIUIO, MPUBOAUTH MNPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;
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BBIOMpPATh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOAAIIUH C YYETOM CaMOCTOSITENBHO BbIIECICHHBIX
KPUTEPHUEB).

basoBble ucciienoBare/ibCKie 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCKHI KaK MCCIIENOBATENLCKUI MHCTPYMEHT TIO3HAHUS, (POPMYITUPOBATH
BOMIPOCHI, (DUKCHPYIOIIME MPOTUBOpPEUUE, MpPoOJIeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO0, MHEHUE;

IPOBOJAMUTH CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBAHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeX Iy 00beKTaMu, SIBICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0000IIEHUSI U BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHOTO
HAOIIOIEHUSI, UCCIICIOBAHUS, OIICHIBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IEHHI;

MIPOTHO3HPOBATH BO3MOXKHOE PAa3BUTHE MPOIlECcca, a TAKKE BBIIBUTATh MPEIIIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIIPOC M IS
pelIeHus 3a/1a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HMCTOYHHUKOB pA3JIMYHBIX THUIOB, AaHAJIW3UPOBATh,
CUCTEeMATH3UPOBATh W HMHTEPIPETUPOBATH HMHQPOPMAIMIO pPA3IMYHBIX BHIOB U  (GopM
MPEJICTaBJICHHUS,

CTPYKTypUpOBaTh  WHPOpMAIMIO, TPEACTaBIATH €€ B  pa3IHYHBIX  (opMmax,
WITIOCTPUPOBATh IpaUyuecKy;

OLICHMBATh HAJIE&KHOCTh HMH(GOPMALMU IO CAMOCTOATENBHO CHOPMYIMPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE Y4eOHbIe el cCTBUS

Oo0menmne:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTI: CYXKIACHUA B COOTBCTCTBUU C YCIOBUAMHU U LCIAMH
O6H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPAXKATh CBOKO TOYKY 3pPCHUA B YCTHBIX U MMUCBbMCHHBIX
TCKCTAX, JMdaBaTb IMOJACHCHUA IO XOAY PCHICHHUA 3aJdadd, KOMMCHTHPOBATH HOHy‘-IGHHBIﬁ
pe3yabTar;

B X0JI¢ OOCYXKJEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIA€MOM TEMBI, MPOOJIEMBI,
pemaeMoil 3ajauu, BBICKAa3bIBaTh WJIEU, HAIIEJICHHBbIC HAa MOUCK PEIIEHUs, COMOCTaBISATh CBOU
CYXKICHHS C CY)XKJIEHUSIMU JIPYTUX YYaCTHHMKOB AHaliora, OOHApY>KMBaTh paziuiyve M CXOICTBO
MO3UIHI, B KOPPEKTHON opMe hOopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MNPpEACTAaBJIATL PC3YyJIbTAaTbl PCIICHHUA 3aJadd, SKCIICPUMCHTA, HCCIICAOBAHUS, ITPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4Y&TOM 3a4ad  Ipe3eHTAluu MU
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE IeiicTBUS

Camoopranuszanms:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCA PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaThb M KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.
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CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu KaKk OCO3HAHUS COBEPIIAEMbIX JACHCTBUIA
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yJbTaTOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3ybTaTa PEIICHUs MaTeMaTHIECKOH 3a1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MPHU PEUICHUH 3a/Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHUSAM, OOBSICHATH MPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTH)KCHUSI PEe3yNbTAaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, [1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1€ATEJBHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON U WHIWBUIYaTbHOU pabOTHI MpH
pemieHnd y4eOHBIX 3a7ad, NPUHAMATh IEIb COBMECTHOW JESTENbHOCTH, IUIAHHPOBAThH
OpraHu3ali0 COBMECTHOM pPabOTHI, pacrpenensaTh BUIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3YNIBTAT PadOTHI, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPyHIOBBIX (popmax paboTel (0O0CykIeHUsl, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbD» M HHBIE), BBIIOJHATH CBOI YacTb pabOThl U KOOPIMHUPOBATH CBOM JEWUCTBUS C
IPYTMMH 4JI€HaMHU KOMAaHZbl, OLIEHHWBAaTh KAauyecTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KpUTEpUSIM, cHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMO/IEHCTBUS.

MNPEJIMETHBIE PE3YJIBTATHBI

K koniy 10 knacca oOyyaronuiicss HayquTCs:

CBOOOJHO ONEPHPOBATH MOHATHAMMU: Tpad, MIOCKuil rpad, cBsA3HBINA Tpad, myTh B rpade,
1eNb, [IUKII, IEPEBO, CTENIEHb BEPIIUHBL, AEPEBO CIYyYalfHOTO SKCIIEPUMEHTA;

CBOOOJIHO OTMEpPUPOBATh TMOHATHUAMH: CIYYaHBIA SKCIEPUMEHT (OIBIT), CIIy4aiHOE
cOOBITHE, AJIEMEHTApPHOE CIyYallHOE COOBITHE (DJIEMEHTAPHBIN HWCXOJ) CIIy4alHOTO OIBITa,
HaXOJUTh BEPOSITHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH;

HaxoIUTh W (OPMYJIUPOBATH COOBITHS: TEepecedeHue, OObCAMHCHUE TAaHHBIX COOBITHH,
COOBITHE, TPOTUBOMOJIOKHOE TAaHHOMY, HCIOJB30BaTh AMArpamMMmbl Diffiepa, KOOPAHMHATHYIO
OpSAMyI0 UL pelICHHWs 3a/ad, I10JIb30BaThCsl (OPMYJION CIIOKEHUS BEPOSTHOCTEH IS
BEPOSTHOCTEN ABYX U TPeX CIy4allHBIX COOBITUH;

ONEpUpPOBATh  TMOHATHSAMHU: YCJIOBHAas BEPOSATHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHUMBbIE COOBITHS, JEPEBO CIYyYailHOTO IKCIEPUMEHTA, HAXOIUTh BEPOSTHOCTU COOBITUH C
MOMOUIbIO MpaBUjIa YMHOXKEHHS, JE€peBa CIy4alHOTO OIbITA, MCIOIb30BaTh (HOPMYITYy MOTHON
BeposiTHOCTH, opMy:nny baiieca mpu pemeHnn 3aaad, OnpenessTh HE3aBUCUMOCTb COOBITHI TIO
dbopMyIie ¥ IO OpraHu3aIy CITy4aifHOTO SKCIIEPUMEHTA;

OPUMEHATh M3YYCHHbIE KOMOMHATOpHBIE (OPMYNBI s TEPEUUCIICHUS DIIEMEHTOB
MHOXECTB, JJIEMEHTAapHbIX COOBITHH CIy4ailHOTO ONbITa, pPELICHHS 3aJad IO TEOpPHH
BEPOSITHOCTEM;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: OMHAPHBIN CITy4YailHBINA OMBIT (MCIBITAHKE), YCIEX U
HeyJlaya, HE3aBUCHUMBbIE HCIIBITAHUS, CEpUs WCIBITAHWN, HAXOIUTH BEPOSTHOCTU COOBITHUI: B
CepUU UCTBITAaHUI IO IEPBOrO ycIiexa, B CEpUU UCTIbITaHUM bepHysun, B ombiTe, CBI3aHHOM CO
CITy4aliHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;
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CBOOOJHO  ONEpUpOBaTh  MOHATHSAMM:  CIOy4aiHas  BeIMYMHA,  paclpelielieHue
BEPOSITHOCTEH, IUarpaMMa paclpesieieHus, OMHapHas cilydailHas BEJIMYMHA, F€OMETPUYECKOE,
OMHOMMAIIBHOE paclpeieICHuE;

ONEpPUPOBATH TIOHATHSMU: COBMECTHOE paclpe/eleHue JBYX CIy4YailHBIX BEJIWYHH,
UCIIO0JIb30BaTh TAOJIMILy COBMECTHOTO PACIIPECIICHUS IBYX CITy4aifHBIX BEJTUYUH /IS BBIACICHUS
pactpeneneHuss  KaXJ0M  BENUYMHBL,  ONpPENENICHUS  HE3aBUCHUMOCTH  CIIy4aifHBIX
BEJINYMH;CBOOOHO ONEPUPOBATh MOHATHEM MAaTEMAaTHUYECKOTO OXHJIAHUS CIy4YaiiHON BeTUYHUHBI
(pactipenienenus), NPUMEHITh CBOWCTBA MAaTEMaTHYECKOTO OXKUAAHUSA IPH DPELIEHUU 3ajad,
BBIUHUCIIATh MAaTEMATUYECKOE OKMJaHHEe OMHOMMAIBHOTO U T'€OMETPUUYECKOIO pacHpeAciIeHUH;
CBOOOJHO ONEpUpPOBATh MOHITUAMHU: JAMUCHEPCUs, CTAaHAAPTHOE OTKJIOHEHHE CIy4aiHOU
BEJIMYMHBI, NPUMEHATh CBOMCTBA AMCIEPCHUU CIIy4allHOW BEIMYMHBI (pacHpencieHHs) IpH
pelIeHNH 3a/1a4, BBIUMCIATH AUCIEPCUI0 W CTaHIAAPTHOE OTKIOHEHHE TIe€OMETPUYECKOTO H
OMHOMMAJILHOTO paclpeieiICHUN.

K konmy 11 knacca oOydaronuiicss HayquTCs:

BBIYUCIISATH  BBHIOOPOYHBIE XapaKTEPUCTUKU IO JIaHHOW BBIOOPKE U OICHMBATH
XApaKTEPUCTUKN TE€HEPAIbHOM COBOKYIMHOCTH [aHHBIX I10 BBIOOPOYHBIM XapaKTE€PUCTHKAM.
OneHuBaTh BEPOATHOCTU COOBITUH M TPOBEPATh NPOCTEHIINE CTATUCTUYECKHE THUIOTE3Bl,
HOJIb3YSICh U3YUYEHHBIMH paclpe/ieleHUsIMHY;

IPUBOANUTE TPUMEPHI 3ajad, MPUBOIAIMX K IOKAa3aTEIbHOMY pPAacIpelesIeHUIo0, 3a/ad,
NPUBOAALINX K HOPMaJIbHOMY pacrpenenenuio. OnepupoBaTh HOHATHAMU: PYHKIUS TUIOTHOCTH
BEPOSTHOCTH IOKA3aTEIILHOTO pacnpeieieHus, GyHKINS MIJIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacnipenienieHusi, (QyHKUIUS IUIOTHOCTH M CBOMCTBA HOPMAJBHOTO paCHpEACTICHHUS;ONPEACIsATh
KO3 PHULIMEHT TUHEHHON KOPPEISAINH, BEBIOOPOUHBIN KO3 (OUITMEHT KOPPETSALIHH.
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TEMATUHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOH
No HbIE
u/ HaumeHoBaHMe pa3iesioB U TeM Kontpoas IIpakruye (upposbie)
nporpaMmal Bcero | Hble cKHe o0pa3oBare
padoThI paboTbl  JIbHBIC
pecypcsl
1 DneMeHTHI TeopuH rpagos 3
2 CriyvaiiHble OTIBITHI, CIy4YaifHbIE COOBITHS U 3
BEPOSITHOCTH COOBITUI
Onepauuu HaJ MHOKECTBaMH U COOBITHAMHU.
3 CroxeHre 1 YMHOKCHHE BEPOSITHOCTEH. 5
YcnoBHast BEpOSATHOCTh. He3aBUCHMEBIE COOBITHSI
4 D1eMeHThl KOMOMHATOPHKH 4 1
Cepun mociieZioBaTeIbHBIX UCTIBITAHHUH.
5 Wcnbitanus bepraymnu. CinydaiiHbiii BBIOOp U3 5
KOHEYHOI COBOKYITHOCTH
6 CryuaiiHble BETMYMHBI U paclpeaeacHus 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
11 KVIACC
KosauuecTBo yacoB DJIeKTPOH
No HbIE
n/n | HaumeHoBaHMe pa3iesoB H TeM NPOrPaMMBbl Kontpoas Hpakrua  (npposric)
Bcero | Hble ecKue o0pasoBare
padoTsI padoThI JIbHBIE
pecypcsl
1 3aKoH OOJIBIIUX YUCEI 5
2 DJIeMEHThl MATEMATUYECKON CTATUCTUKHU 6
HenpepoiBHbIE clly4yaliHble BETUYNHBI
3 (pacnpenenenust), moka3zaTeJIbHOE U HOPMAIbHOE 4
pacnpeneneHus
4 Pacnpenenenne Ilyaccona 2
5 CBs13p MEXy CITy4alHBIMH BETUUYNHAMHU 6
6 O06o006uieHne U cucTeMaTU3aus 3HaHUK 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
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MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJIHON IMPOT'PAMMBI

10 KJIACC
Kon .
Tt IIpoBepsiembie NpeMeTHbIE Pe3yIbTaTbl 0CBOeHHs 0CHOBHOI
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o01ero o0pa3oBaHus
pe3yjabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 UWTaTh U CTPOUTH TAOJHUIIBI U TUATPAMMBI
6.2 OnepupoBaTh  TOHITHAMH:  CpeqHee  apudmeTuyeckoe, MeauaHa,
' HauOoJIbIlIee, HAaMMEHbIlIee 3HAaUCHHE, pa3MaX MacCUBa YHUCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIyYalHBIA IKCIIEPUMEHT (OMBIT) U CIy4aifHOE
coObITHE, 3JEMEHTapHOEe COOBITHE (PIEMEHTAPHBI HCXOJ) CIIy4ailHOTO
6.3 ONbITAa; HAXOJIWUTh BEPOSITHOCTH B OMNbITAX C PABHOBO3MO>XHBIMU
CIIy9aifHBIMU COOBITUSIMH, HAXOUTh ¥ CPABHUBATH BEPOSITHOCTH COOBITHI B
W3YUYEHHBIX CIyYalHbIX 3KCIEPUMEHTAX
Haxomute u ¢opMyaupoBaTh COOBITHS: TepeceYeHrue M OOBbEeIUHECHUE
6.4 TAHHBIX COOBITUH, COOBITHE, MPOTUBOMOJIOXKHOE JTAHHOMY COOBITHIO;
' MOJIB30BaTHCA TUarpaMmaMu Ditnepa 1 GopMyIIon CII0KEHHS BEPOSITHOCTEH
IIPU PEILLICHUH 3a/1a4
OnepupoBath MOHATHIMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCHMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOULIBIO NPABWJIA YMHOXEHHUS, C TOMOIIBIO
JIepeBa CIIy4YalHOIO OIbITA
6.6 [IpuMeHATh KOMOMHATOPHOE MPABUJIO YMHOXEHUS TTPU PEIICHUHN 3a/1a4
OnepupoBaTh NOHATHSMU: HCIBITAHWE, HE3aBUCUMBIE HCIBITAHMS, CEpUs
6.7 UCTIBITAHUH, YCIEX W HEyJada; HAaXOJUTh BEPOSTHOCTU COOBITUN B CepuU
' HE3aBUCUMBIX HCHBITAHUM J10 MEPBOTO yCIEXa, HAXOAUTh BEPOSTHOCTH
cOOBITHI B cepuu UcTbITaHuil bepuymm
6.3 OnepupoBaTh  MOHATUSIMU:  CiIy4yaliHas  BEJMYMHA, pacCIlpeiesieHHue
) BEPOSATHOCTEM, IMarpaMma paciupeaeicHus
11 KJIACC
Kon .
OEETIIT IIpoBepsiembie NpeAMeTHBIE Pe3yIbTaTbl 0CBOEHH: 0CHOBHOI
00pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yiabTarta
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHUI CIIy4aiiHOM1 BEJIMYMHBIIO
pacipeneseHUI0 WIH C TOMOIIBIO AUarpaMMm
OnepupoBaThb MOHSATHEM MAaTEMAaTHYECKOTO  OXUJAHUSA, MPUBOAUTH
59 IIPUMEPBI TOTO, KaK MPHUMEHSIETCS MaTEMaTUYECKOE OXKUIAHUE CIy4alHOU
BEJIMYMHBI, HAXOAUTh MaTEMAaTUYECKOE OXHJIAHHE 1O JAHHOMY
pacnpeneneHnio
5.3 HMeThb npeacTaBiaeHUE O 3aKOHE OOJIBIITUX YHCETT
5.4 NmMeTh peacTaBiieHue 0 HOPMAJIBHOM pacipeiesICHUU
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IMPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUNA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenue JaHHBIX ¢ MOMOIIBIO0 TabauI 1 auarpamm. CpenHee apudmeTrndeckoe,
MeauaHa, HauOoJIblllee W HauMEHbIIIee 3HAYCHUS, pa3Max, AUCIEPCHs U CTaHIApTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnyyaiiHble SKCTIEpUMEHTHI (OIBITHI) U CIy4YalHbIe COOBITHS. DJIeMEeHTapHbIe COOBITUS
(ucxonsl). BeposiTHOCTB ciaydaiiHOTO COOBITHS. BIUM30CTH YACTOTHIM BEPOSITHOCTH
coObiTuil. CiydaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH cOOBITHIT B OIIBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU

6.3

Onepanuu Haa COOBITHSIMH: TEpeceueHue, OOBbEeIUHEHHE, MPOTHUBOMOIOKHBIC
coObITus. [lnarpammsbl Diinepa. @opmyiia ClIoKEHUs] BEpOATHOCTEH

6.4

VcioBHass  BEpOSITHOCTb. YMHOXKEHME  BeposiTHOCTed. JlepeBo  ciiy4allHOro
sKkcriepuMenTa. @opmyna moaHoH BeposTHOCTH. HezaBucuMblie COOBITHS

6.5

KoMmOunaropHoe mnpaBmwio ymHOXeHHs. IlepectaHoBku u  (daktopuan. Ywcio
coueranuii. Tpeyronpauk [lackamns. ®opmyna 6mHOoMa HproToHa

6.6

bunapHplii ciayyailHbIi ONBIT (UCHBITaHUE), ycnmex U Heynada. HesaBucumele
ucnelTanus. Cepus HE3aBUCHMBIX MCHBITAaHUN 10 1mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysum

6.7

CnyuaiiHas BenuuuHa. Pacrnpenenenue BeposiTHOcTel. Jluarpamma pacnpenesneHus.
[Ipumeps! pactipeiesieHHid, B TOM YHCIIE TE€OMETPUYECKOEH OMHOMHUAIBHOE

11 KUIIACC

Kon
5

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEIMYMH: MAaTEMaTH4YECKOE OXHJIaHUE,
JUCIIEPCUSl U CTaHAAPTHOE OTKJIOHEHHE. [IpuMmepsl MpUMEHEHHs MAaTeMaTU4eCKOro
OKUJaHMs, B TOM 4YHCIE B 3aJadyax M3 IOBCEIHEBHOM XH3HU. MaremaTmueckoe
OXKHJaHue OMHApHOH ciydailHOW BeIMYMHBL. MaTeMaTHUeCcKoe OXHIAHHE CYyMMbI
CIIy4alHBIX BEJIMYMH. MaTeMaTudecKoe OKUJIaHUE U JUCIIEPCHS TEOMETPUYECKOTO U
OMHOMHAIBHOTO pacrpeaesIeHuN

52

3akoH OOJIBIIMX YHMCENl M €ro pojib B HayKe, MpUpoje u oluiectBe. BriOOpOUHBIit
METOJ UCCIIEOBAaHUN

53

[Ipumepsbl  HENpEphIBHBIX  CIy4alWHbIX  BedW4YuH. [loHsATHE O  IUIOTHOCTH
pacnpezenenus. 3aaauu, NPUBOASIIINE K HOpMaJIbHOMY pacnpezeneHuto. [lonsatue o
HOpPMaJIbHOM pacrpeaeIeHIN
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IMPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHO¥M OBPA3OBATEJIBbHOM NPOIT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Ko .

. ol:;e SEMOTO IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI
poBep o0pa3oBaTeIbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBanus

TpeOoBaHUs

Brnagerne meromaMu [1OKa3aTENbCTB, aJrOPUTMAaMH DEIISHHS 3a7ad; yMEHHE
(hopMyaHMpOBaTH M ONEPUPOBATH MOHATUSIMH: ONpEACICHHE, aKCHOMa, Teopema,
CJIEJICTBHE, CBOWCTBO, NMPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBbHBIE (OPMYITHUPOBKH;
NPUMEHATh HWX; YyMeHHe (OpMyIupoOBaTh O0OpaTHOE W  MPOTHBOIOJIOKHOE
YTBEPKACHUE, NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, HCHOIB30BATH METO[
MaTEMaTUYeCKONM MHIYKLIWW; MPOBOJUTH JOKA3aTEeNbHBIC PACCYXACHUS MPHU
pelIeHnu 3ajad, OICHWBATH JIOTHYECKYIO TMPaBWIBHOCTH PACCYXACHUN; yMEHHE
ONEpUpPOBaTh  TMOHATHUSAMHM: MHOXECTBO, IOAMHOXXECTBO, OIEpallid  Haj
MHO>XECTBAMHU; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA ammapatr st
OTIMCaHUS PEAbHBIX MPOLIECCOB U SBJICHUU M TPU PEIICHUH 3a[a4, B TOM YHCIIE U3
JPYTUX YYeOHBIX MPEIMETOB; YMEHHE OINEPUPOBATH MOHATUSAMH: Tpad, CBI3HBIN
rpad, aepeBo, MK, Tpad Ha TUIOCKOCTH; YMEHHUE 3aJlaBaTh W OMHCHIBATH Tpadbl
Pa3IMIHBIMHU CIIOCOOAaMU; UCTIOIB30BaTh Ipadbl IPH PEIICHUU 33144

VYMeHne onepupoBaTh MOHITHSIMHU: HAaTypaldbHOE YHUCIO, IIEJI0C YHCIO, CTEMEHb C
IEJBIM TTOKa3aTelleM, KOPeHb HATYPaJIbHOH CTENEHH, CTEICHb C PaIlMOHaILHBIM
MOKa3aTeJIeM, CTEIEeHb C JACHCTBUTEIIbHBIM IOKa3aTesieM, jJorapudM 4ucia, CUHYC,
KOCHHYC U TAHT€HC MPOMU3BOJILHOIO YHCIA, OCTAaTOK MO MOAYJIO, paluOHAIbHOE
YUCII0, HPPAIOHATIFHOE YHCIIO, MHOYKECTBA HATYPaIbHBIX, IIEIBIX, PAITMOHATBHBIX,
NEHCTBUTEIBHBIX ~ YHCEN, YMEHHE WCIOJL30BaTh TPU3HAKH  JCIHMOCTH,
HAUMCHBIIINH OOIIMIA IETUTENh U HAUMEHBIIIee 001Iee KpaTHOe, anroputM EBkimuna
IpU pEIICHUU 3aJay; 3HAKOMCTBO C pPa3JUYHBIMU MO3ULHUOHHBIMH CHUCTEMaMH
CUNCIICHWS;, YMCHHC BBHITIOJNHATH BBIYHCICHHE 3HAUYEHWH U TIpeoOpa3oBaHUS
BEIpQXCHHN CO CTENCHAMH U Jorapudmamu, mnpeoOpa3oBaHus APOOHO-
palroOHATBHBIX BBIPAKCHUIA; yMEHUE ONEepUpPOBATH TMOHATHSAMU:
MOCJICIOBATEIFHOCTD, apU(pMETHICCKasT MTPOTPECCH, TeOMETPUUICSCKAs TPOTPECCHS,
OcCKOHEYHO YOBIBalOIasi TeOMETpHUUYECKas TMPOTPECCHs; yMEHHE 3a/1aBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX (OPMYJ;, YMECHHC
OTICpUPOBATh TOHATHAMHU: KOMIUICKCHOE YHCIIO, CONPSDKEHHBIE KOMITJICKCHBIE
YHUClia, MOJYJb W apryMEHT KOMIUIEKCHOTO 4Yucja, (popma 3amucH KOMILIEKCHBIX
yucen (TeoMETpHYECKas, TPUTOHOMETpUYECKass W ainreOpamyeckas); yMeTh
MPOU3BOANTh apU(hMETUICCKUE NCHCTBUS ¢ KOMIUIEKCHBIMUA YHCIAMU; TIPUBOIHTH
MIPUMEPHI UCITOJIE30BAHMS KOMIUICKCHBIX YHCEI, ONIEPUPOBAThH IMTOHATHAMU: MaTPHUIIA
2x2 u 3X3, onpeaenuTeab MaTPULIbl, TCOMETPUUCCKUNA CMBICI ONPECTUTEIS

YMeHue  omepupoBaTh  TOHATHSAMH:  paldOHANBHBIE,  HPpAIOHAIBHEIE,
MOKa3aTeNIbHbIC, CTENCHHBIC, JIOTApU(PMUICCKHE, TPUTOHOMETPUICCKHE YPABHEHUS
U HEPaBEHCTBA, WX CHCTEMBI, YMCHHE OICPUPOBATH TMOHSATHSIME: TOXIECTBO,
TOXKJIECTBEHHOE MPeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPABHEHUH H
HEPAaBEHCTB, PAaBHOCWJIBHOCTh ypaBHEHHWI, HEPABEHCTB U CHCTEM; YMCHHE peEIIaTh
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX MPUEMOB; pelIaTh
YpaBHEHHUS, HEPaBEHCTBA W CHCTEMBI C IapaMETpOM; MPHMEHATh YpaBHEHHA,
HEPaBEHCTBA, MX CHUCTEMBI /JISl DPEIICHWs MaTeMaTHYecKHWX 3aJad M 3a7ad u3
Pa3IUYHBIX 00JIACTEH HAYKU U PEaIbHOM KU3HU

YMeHre onepupoBaTh MOHATHAMU: (QYHKIHSA, YETHOCTh (QYHKIHMH, TTIEPHOAUIHOCTD
(yHKUMM, OTPaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTb (YHKLIHH, SKCTPEMYM
¢GyHKIMK, HauOosbIlee W HAWMEHbINEEe 3HA4YCHUS QYHKIMH HA IPOMEXYTKE,
HenpepbiBHAS (YHKIMSA, acUMNTOTHI rpaduka (yHKOMM, TepBas ©  BTOpas
NPOM3BOAHAS (PYHKIHH, TEOMETPHUUCCKHH M (U3NYECKUIl CMBICI MPOU3BOIHOMN,
nepBooOpa3Hasi, onpeaeaEHHbI HHTETpal; yMEHHE HAXOJUTh aCUMIITOTHI rpaduka
(GYHKIMH; YMEHHE BBIYHCIATH NPOW3BOJHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO M
KOMITO3UIIMK (YHKLUH, HAXOOUTh ypaBHEHHE KacaTeJIbHOH K rpaduky (QyHKINU;
yMEHHE HaXOIWTh NPOU3BOJHBIC IEMEHTAPHBIX (DYHKIMH; yMEHHE HCIIOIb30BaTh
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NPOU3BOAHYIO AJIS HCCleA0BaHMs QYHKINH, HAXOAUTH HAUOOJBIINE M HAUMEHBIINE
3HauCHMS (QYHKIWH; CTPOUTH TpaUKN MHOTOWICHOB C MCIIOJIb30BAHUEM arapara
MaTeMaTHYeCKOTO0  aHajM3a; MNPUMEHSATh NPOM3BOJHYIO JUIS  HAXOXKJICHUS
HAWJIYYILIEro PelieHrs] B IPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-OKOHOMUYECKUX U
¢u3myecknx 3ajavax; HAXOAWTH IUIOMAAM W OO0BEMBI (UIYp € TOMOIIBIO
MHTETpaa; MPUBOIUTH NMPUMEPHl MaTEMaTHYECKOTO MOJEIHPOBAHUSA C TIOMOIIBIO
I QepeHInanbHbBIX ypaBHEHUH

YMeHHne omepupoBaTh MOHIATHAMH: Tpaduk QGYHKIHHA, oOpaTHas QYHKITH,
koMrno3unus ~ (GYHKIUM, JuHEHHas ~ QyHKOWSA, KBajpaTHUYHAs  (PYHKIHSA,
panmoHanbHas (QyHKIMSA, cTerneHHas (YHKIWS, TPUTOHOMETpPHUYECKHE (YHKITHH,
oOpaTHbIEe TpUTOHOMETpHUYecKre (PYHKIMH, TMOKa3aTesdbHas W JorapuMuveckas
(yHKIIMM; yMEHHE CTPOUTh TpapuKd W3YYCHHBIX (DYHKIUH, BBINOJHATH
npeoOpazoBaHus TpaduKkoB (YHKIUH, MCIONB30BaTh TIpadUKH s W3YYCHUS
MPOIIECCOB U 3aBUCHMOCTEH, ITPH PEIICHNUH 33/1a4 U3 IPYTUX YUCOHBIX MPEJIMETOB U
3ala4y W3 peajbHON JKWU3HU; BBIpAXKATh (QOPMyJIaMH 3aBHUCHMOCTH MEXKIY
BEJIMYMHAMH, HCIOJIL30BaTh CBOWCTBA M Tpaduku QYHKIWA I pENICHUS
YpaBHEHUH, HEPABEHCTB U 3ajlad C TMapameTpaMu; H300pakaTh Ha KOOPIUHATHON
TUTOCKOCTH MHOYKECTBA PEIICHUH YPaBHEHHIA, HEPABEHCTB U MX CUCTEM

YMeHue pemath TEKCTOBBIC 3a/a4M Pa3HBIX THUIOB (B TOM YHCIE Ha TPOICHTHI,
JOJH ¥ YacTH, Ha ABMXEHHE, PadOTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 3a/1a41
u3 obnacTu ympaBieHHS JTUYHBIMH W CEMEWHBIMH (MHAHCAMH); COCTaBIISAThH
BBIPQXCHHS, YPABHEHHS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3aJlayH,
UCCIIeIOBATh MOJyYCHHOE PEIIeHUE U OLIEHUBATH MPaBIONOA00HOCTh PE3YIbTATOB;
YMEHHE MOJENHMPOBATh pEajbHbIE CUTyallUd Ha A3BIKE MAaTEMAaTHUKH; COCTaBIAThH
BBIPQXCHHS, YPAaBHEHHS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3aJlayH,
WCCIIEIOBATh TIOCTPOCHHBIE MOJEIH C WCIOJB30BAaHHEM amrmapaTa anredpsl,
MHTEPIPETUPOBATH MOITYUYCHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHATHAMH: CpeqHee apuMETHYSCKOe, MeauaHa,
HauOoONbIICE W HAWMMCHBIIEE 3HAUYCHUS, pa3MaX, JUCIEPCUs, CTaHIapTHOS
OTKJIOHEHHE YHCJIOBOTO Habopa; YyMEHHE W3BIEKaTh, WHTEPIIPETHPOBATH
UHQOpMAIMIO, TIPEJICTaBICHHYI0 B TabnWiax, Ha JauarpaMmax, rpadukax,
OTPaXKAIOIIyI0 CBOWMCTBA peajbHBIX TMPOIECCOB M SIBICHUHN; MPEIACTABIATH
UHQOPMAITUIO C TIOMOIIbIO TAONWI[ W JHarpaMM; HCCIE/IOBaTh CTATUCTUYCCKUE
JAaHHBIE, B TOM YHCJE C MPHUMEHEHHEM Trpa]uuecKuX METOIOB M 3JIEKTPOHHBIX
CpencTB; TpadUYeCKH WCCIICOBaTh COBMECTHBIC HAQMIONEHUS C TIOMOIIBIO
JluarpaMM pacCEMBaHUs U JUHEHHOU perpeccuu

YMeHre omnepupoBaTh MOHATHSIMU: CIYYalHBIH OMNBIT M CiIydailHOE COOBITHE,
BEPOATHOCTh CIy4afHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpapUUecKHX METOIOB; MPUMEHATh (DOPMYIBI CIOXKEHUS |
YMHOXKEHHsI BEpPOsITHOCTEH, (hOpMyIly MOJIHOW BepoATHOCTH, ¢opmyny beprymm,
KOMOMHaTOpHBIE (PaKTHl U (POPMYIIBI; OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITHH;
YMEHHE OIepUpoBaTh MOHATHUSAMHU: CIlydaifHas BeJIWYMHA, paclpeielieHue
BEpOATHOCTEH, MATEMaTHUECKOE OXKHUJAHUE, TUCTIEPCHUS M CTAHAAPTHOE OTKJIIOHEHHE
CIIly4aiiHON BeIWYMHBI, (YHKUMH paclpeleNieHus U IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpeieIeHni; YMEHHE HCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX pacHpeeNleHui I PEeIIeHHs 3a/1a4; 3HAKOMCTBO C MOHITHAMHU: 3aKOH
OONBIIMX YHCEN, METOAbl BBIOOPOYHBIX HCCIEIOBAaHUH;, YMEHHE TPHBOAUTD
MpUMEpHI TPOSBICHUS 3aKOHA OOJNBINMX YHCEN B NMPHUPOAHBIX M OOIIECTBEHHBIX
SABIICHUSIX; YMEHHE OIEepPUPOBATh MOHATHUSAMHU: COYETaHHE, TEePECTaHOBKA, YHCIIO
COYETAaHWH, 4YHUCIO TMEpPecTaHoOBOK; OWHOM HpIOTOHA; yMeHHE NPUMEHATH
KOMOMHAaTOpHBIE (AaKTBl W pacCyKIeHHA MJsi pelIeHUs 3aJad; OLEHHUBATh
BEPOATHOCTH pPEATbHBIX COOBITHIl; COCTaBIATH BEPOATHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MOITYUYCHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHSATHSIMH: TOYKA, NPsSMas, IUIOCKOCTb, IMPOCTPAHCTBO,
OTpE30K, Jy4, BEJIMYMHA yIJa, MJIOCKWI yroj, ABYTPaHHBIA YTOJ, TPEXTpaHHBIN
YTOJ, CKpEIIMBAIOIIMECS TMpsMble, MapajuIeIbHOCTh M MEPIEeHANKYISIPHOCTD
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OpsSMBIX M IUIOCKOCTEH, Yrod MEXAy NpSMBIMH, YTOJI MEXIy TNpsSIMOH U
TUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH OO IUIOCKOCTH,
paccTosiHUE MEXAy TMPSMBIMH, pACCTOSHHE MEXAY IUIOCKOCTSMH; YMEHHE
WCIIOJIb30BaTh NPU PEUICHWH 3ajad M3ydeHHbIe (aKThl U TEOPEMbl IIaHUMETPUH;
YMEHHE OLIEHWBaTh pa3Mepbl OOBEKTOB OKPYKAIOMIETO MHpa; CTPOHTH
MaTeMaTHYeCKHe MOJIENH C TIOMOINBI0O TEOMETPHUYECKHX IMOHSITUA W BEIWYHH,
pelaTh CBA3aHHBIE C HUIMH TPAKTHUYECKUE 331aUU

10

YMeHrne omnepupoBaTh IMOHATHSMH: IUIOINAAbL  QUTYphl, O00BEM  QUTYPHI,
MHOTOTPAHHUK, TIPaBWIbHBI MHOTOTPAaHHHUK, CEUYCHUE MHOTOTPAaHHHKA, KYO,
napaJuiesenuIie], Mpu3Ma, mupamuia, Gurypa u MoBepXHOCTh BPAIICHNS, IIMITHHID,
KOHYC, map, cdepa, miomaas cQepsl, IIOMaAb MOBEPXHOCTH MTUPAMUIBI, TPU3MBL,
KOHyca, [UINHIPA, 00bEM Ky0a, TPSIMOYTOIBHOTO Mapalielieunea, MUPaMHUIbI,
MNpU3MBbI, UWIMHAPA, KOHyCa, LIapa, pa3BEPTKA MOBEPXHOCTH, CEUCHHUSI KOHyca U
MWIAHApPA, Tapajule]bHble OCH WM OCHOBAaHWIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasics cepsl, IIIMHAPA, KOHYyCa, YMEHHE CTPOUTHh CEUCHIE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAaHHUKHU, (UTYphl U TIOBEPXHOCTU BpAIllCHUS, UX CCUCHHS, B
TOM YHCIIE C TIOMOIIBIO DJIEKTPOHHBIX CPEACTB; yMEHHE NPUMEHSTh CBOMHCTBA
FEOMETPUUECKUX  (UTYp, CaMOCTOSTEIbHO  (QOPMYITUPOBATH  OIpPEICICHUS
u3ydaeMbiX (uryp, BBIIBUTATh THUIOTE3Bl O CBOWCTBaX W  MPHU3HAKAX
reOMEeTPHUECKUX (UTYp, 00OCHOBBIBATH WIIM ONPOBEPraTh MX; YMEHHE MPOBOJHUTH
KIaccupUKauio (GUryp Mo pa3iUdHbIM TPU3HAKAM, BBITIONHATH HEOOXOJUMBIE
JIOTIOJTHUTENBHBIE TOCTPOEHUS

11

YMeHue omnepupoBaTh MOHATUSMU: JIBIDKEHUE B TMPOCTPAHCTBE, NapaslleIbHBIN
NepeHoC, CHMMETPHS Ha IJIOCKOCTH M B MPOCTPAHCTBE, MMOBOPOT, NPeoOpa3oBaHuE
1mo100us1, Mo00HbBIE (PUTYphI; YMEHUE PACIIO3HABATh PaBHbIC U MOI00HBIC (PHUTYPHI,
B TOM YHCIIE B MPHPOJIC, UCKYCCTBE, apXUTEKTYpPE; UCIIOIB30BATh TEOMETPUICCKUE
OTHOIIICHUS TIPH PEIICHUU 33J]la4; HaXOJIUTh TC€OMETPUYCCKHE BEIWYHMHBI (JJIMHA,
YTOJI, TUIOIA b, OOBEM) MIPH PEIICHUH 3a/1a4 U3 JIPYTUX YYCOHBIX MPEAMETOB H U3
peanbHOl JKWU3HU, YMEHHE BBIYHCISITH T€OMETPHUYCCKHE BEIWYHMHBI (JJIMHA, YTOJ,
IOMaas, 00BEM, TUIOMAAh MOBEPXHOCTH), UCHOIB3Ysl U3ydeHHBIC (GOpPMYyIBl U
METO/BI, B TOM 4YHCJE: IUIONA b MOBEPXHOCTH MHPAMUJIbI, TPU3MBI, KOHYcCa,
WIMHAPA, IUIomans cdepsl; 00bEM Kyba, TPSMOYTOIBHOTO TMapajieleuiea,
NUpaMUIbl, TIPU3MBI, [WIMHIPA, KOHyCa, Iapa; YMEHWE HaXOJHTh OTHOIICHUE
00BEMOB MOIOOHBIX QuUryp

12

YMeHue onepupoBaTh MOHATHIMHU: MPSIMOYTONBHAS CHCTEMa KOOPIHHAT, BEKTOD,
KOOPAWHATHI TOYKH, KOOPAUHATHI BEKTOpPa, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha 4YHCJIO, Pa3lIoKEHHE BEKTOpa M0 0a3ucy, CKAIIPHOE MpPOH3BEJCHHUE,
BEKTOPHOE TMPOM3BEICHUE, YroJl MEXJy BEKTOpPaMH; YMEHHE WCIIOJIb30BaTh
BEKTOPHBIN W KOOPAMHATHBIA METOJ JUISl PEIICHUST TCOMETPHUCCKUX 3a/au U 3a71a4
JPYTUX y4eOHBIX MPEMETOB

13

YMeHue BBIOUpATh MOMXOMSIIWNA METOJ JJIs pEUICHHs 3aJadyd; TOHWMaHUE
3HAYUMOCTH MATeMAaTUKH B M3yYEHHH NMPHUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U
SIBJICHUM; YMEHHUE pAclO3HABATh MPOSIBICHHUE 3aKOHOB MAaTEMAaTHKH B HMCKYCCTBE,
YMEHHUE MPUBOJUTH MPUMEPHI MATEMaTHUYECKUX OTKPBITUNA POCCUMCKOW U MUPOBOM
MaTeMaTUYeCKOW HayKu
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HNEPEYEHD 2JIEMEHTOB COAEPKXAHUS, ITIPOBEPSEMbBIX HA EI'D 10 MATEMATUKE

Koa ITpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Uwucna 1 BEIYUCICHUS
1.1 Hatypanpable u nienblie uncina. [IpuzHaku JeTUMOCTH ETBIX YHCell
12 Parmonaneabie ynciaa. OOBIKHOBEHHBIE W JIECATUYHBIC JPOOU, MPOICHTHI, OECKOHEUHBIE
' TIEPUOMUYECKUE TPOOH
13 ApI/I(bMeTI/I‘I?CKHﬁ KOpPEHb HATypadbHOU cTerneHu. JefcTBrs ¢ apuMETHIESCKIME KOPHIMH
HATYPaJILHOH CTENCHH
1.4 Crenenp ¢ 1enbpIM mokazaTeneM. CTemeHb C palMOHAJIbHBIM IoKa3areneM. CBOHCTBa
CTETIEHH
15 CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm urcna. JlecsiTHuHbIE M HATYpPAIBHBIC JOTapU(MBI
HeiicTButenbHble uncna. ApudMeTHdecKHe Omnepalud ¢ JACHCTBUTEIBHBIMH YHCIAMU.
1.7 [MpubnmkEéHHBIC BBIYHMCICHUS, MpPaBUIa OKPYTJICHUS, NMPHUKHIKA W OICHKAa pe3yibTaTa
BBIYMCIICHUN
1.8 [Ipeobpa3oBaHue BEIpAKECHUI
1.9 KowmrmuiexcHele uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-palnOHANIEHBIE YPaBHEHHS
2.2 WppanmonanbHble ypaBHEHHS
2.3 Tpuronomerpuyeckue ypaBHEHHS
2.4 [Toka3zarenbHbIE U JOTapUPMUIECKHE YPABHEHHS
2.5 Lessle 1 1pOOHO-pallMOHAIBHBIC HEPABSHCTBA
2.6 HpparmoHaasHbIC HEPAaBEHCTBA
2.7 [TokasarenbHble 1 JJorapuhMUIECKHE HEPaBEHCTBA
2.8 TpuronomeTprdecKkre HEPaBEHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHCHUU W HEPABEHCTB
2.10 YpaBHEHHs, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMHu
2.11 MaTtpuna cucTeMbl JMHEWHBIX YpaBHEHUH. OTpeaennuTens MaTpULbl
3 OyHKIUH U TpaduKu
31 Oynkuys, crocoOwl 3ananusa Gpynkouu. 'paduk Gyskum. B3anmuo oOpatHbie (yHKINU.
Yéraple u HeuéTHIe QpyHKIMH. [leproanyeckue GyHKINHI
Obnacte onpeaeneHus] U MHOKECTBO 3HadeHWH ¢yHkumu. Hymm ¢ynkuuu. [IpomexyTku
3.2 3HAKOIIOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (PYHKIIMU. MaKCHMyMbl U MHUHHUMYMBI
¢ysknuu. Haubonbinee v HanMeHblee 3HaYeHHE (YHKIIMU HA TIPOMEXKYTKE
33 CrenieHHass (QyHKIMS ¢ HATypalbHBIM M IENbIM TOKazateneM. EE cBoiicTBa M Tpaduk.
CgoiicTBa 1 rpadK KOPHS 7-0¥ CTETICHH
34 Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U rpaduKu
3.5 [Toka3arenbHas U jorapudmuueckas GyHKIIMHA, KX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcuMnToThl rpadukoB GpyHkiuid. CBoicTBa (YHKIUHM, HEIPEPHIBHBIX Ha
OTpe3Ke
3.7 TTociemoBaTenbHOCTH, CIIOCOORI 3aaHus ITOCIEA0BATEILHOCTEH
3.8 Apudmerndeckasi # reoMeTpruIecKas rmporpeccun. @opMyIra CJI0KHBIX ITPOIICHTOB
4 Hayana MmaTreMaTH4ecKOTO aHaIn3a
4.1 [IpousBoanas ¢pynkunu. [Ipon3BogHBIE SIEMEHTAPHBIX (QYHKIHHA
49 [IpumeHeHne TPOU3BOAHON K HMCCIIEAOBaHHI0 (DYHKIMHA HA MOHOTOHHOCTb U DKCTPEMYMBI.
HaxosxieHre HanOoJIbIIEero ¥ HAMMEHBIIIETO 3HAYCHUST YHKIIUHM HA OTPE3KE
4.3 [TepBooOpaznas. MaTterpan
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5 MHoXecTBa U JIOTUKA
5.1 MHoXecTBO, Onepaluu HaJ MHOKecTBaMHu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh B CTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposTHOCTE
6.3 KombuHnaropuka
7 I'eomeTpus
7.1 ®urypsl Ha IMIOCKOCTU
7.2 [IpsiMBIe ¥ IIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKH
7.4 Tena ¥ MOBEpXHOCTH BpallleHUs
7.5 KoopiMHaThl U BEKTOPHI
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

* Marematuka. BepossitHOCTh 1 cTatucTuka : 10-i ki1acce : 0a30BbIN U YIITyO JTEHHBINA YPOBHU :
yuebHoe nocobue / E. A. bynumosuy, B. A. bynerueB. — Mocksa : [Ipocemienue, 2023. —
223

* Marematuka. BeposiTHOCTb U cTaTucTHKA : 11-H Kitacce : 6a30BbIi U yri1y0 JEHHBIA YPOBHH :

yueOHnoe nocobue / E. A. byaumosuy, B. A. bByneraeB. — Mockga : [Ipocsemenne, 2024, —
144

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* Matematuka. BeposrHocts u cratuctuka : 10—11-e kiaccsl : 0a30BBIN U YTy OIEHHBIN
YPOBHHU : METOMYECKOe TTocobue /it yuurtens. — Mocksa : [Ipocemenne, 2024. — 40 ¢

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

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

https://ege.sdamgia.ru/.




