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PABOYASA TIPOI'PAMMA

yueOHOro npeaMera «AJredpa ¥ Ha4YaJIa MAaTEMATHYECKOI 0 aHAJIN3A.
Yriay0aeHHbIH YPOBEHb)»

st ooyvaronuxcs 10 — 11 knaccos

HOACHUTEJIBHASA 3AIINCKA

VY4eOHbllt Kypc «Anredpa W Hayajia MaTeMaTUYECKOTO aHaIM3a» SBIAETCS
OJIHUM W3 HauOoyiee 3HAYMMbBIX B IpPOrpamMMe CpeHEero o0Iero oopazoBaHuS,
MIOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIEeUMBAET MHCTPYMEHTAIbHYIO 0a3y A
U3YUYEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOPOHBI, popMHpyeT
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4aloluXCcsi Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIECCTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
auciuiuiiH. B paMkax naHHoOro y4eOHOro Kypca oOydaromivecsi OBJIaJI€BAIOT
YHUBEPCAJIBHBIM S3bIKOM COBPEMEHHOW HayKH, KOTopas (QOpMYyIHUPYET CBOH
JOCTHXKEHUSI B MaTeMaTuueckon opme.

VY4eOHbIlt Kypc ainreOpsl M Havyall MaTeMaTUYECKOTO aHaliM3a 3aKJIaJbIBacT
OCHOBY [Jisi YCIEIIHOTO OBJIQJICHUS 3aKOHAMH (PU3UKH, XUMUHU, OUOJIOTHUH,
NOHUMAaHHSI OCHOBHBIX TEHJEHIIUN Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHOMN KU3HH,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIB30BaTh MX I JaybHEWIero oOpa3oBaHUs U B
MOBCETHEBHOM XKM3HU. B TO ke Bpems oBlajieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLIHSAMH anreOpbl MU MaTeMaTHYecKOTO aHajliu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTB, JOKAa3bIBATh
YTBEPKIEHUS C MOMOIIbI0O MHIYKIIUU U PACCYXKIATh AEAYKTUBHO, HCIIOJIb30BaTh
00001IeHNe W KOHKPETH3aI[ii0, a0CTparupoBaHWE W AaHAJIOTHIO, (OPMUPYET
KpEAaTHUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone msydyenus ydeOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOYYArOIIMeCs IMOMY4YaloT HOBBIA OMBIT PEIICHUS TPHUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJIENIEN pealbHbIX CHUTYaIIUid,
UHTEpPIpETAUd  TOJYYEHHBIX  PEIIeHUH, 3HAKOMATCS C  IpUMepamMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTE B TMpUPOJAE, HAayKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMA U KX aBTOPaMHU.

VYu4eOHbIl Kypc 00aaeT 3HAYUTENIbHBIM BOCIUTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTrcsi Kak dYepe3 Yy4eOHbIM MmaTepuan, CHocoOCTBYIOIIMI



(OpMHUPOBAHUIO HAYYHOTO MHMPOBO33PEHHUs, TaK M 4Yepe3 creuuduky ydyeOHOU
AESITeNbHOCTH, TpeOyrome MpOAODKUTENbHOW  KOHIIGHTpPAIlMK  BHUMAaHUS,
CaMOCTOSITEIPHOCTH, ~AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IOJYYCHHBIH
pe3ynbTar.

B ocHoBe Mmeroamku oOyueHus anredpe W HavalaM MaTeMaTHYECKOTO
aHaln3a JICKUT A TeIbHOCTHBINA MTPUHIIUIT O0YJICHHUS.

B crpykType yuebHOro Kypca «Anredpa M Havaja MaTEMaTHYECKOrO
aHallM3a» BbIIETICHBI CICAYIOIINE COAepKaTeIbHO-METOANUECKUe TuHIH: «Yncna
U BBIYHCICHUS Y, «DyHKIMN U rpadukm», «YpaBHEHHS U HEpaBeHCTBay», «Hauama
MaTeMaTUYeCcKOoro aHanm3a», «MHOXecTBa U JIOTHMKa». Bce OCHOBHBIC
COJIEPKATEIbHO-METOAMYECKHE JIMHUA HW3YyYaloTCd Ha TPOTSDKEHWU ABYX JIET
oOyueHUs] Ha YpOBHE CpEIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO IOIOJIHSS
Apyr Apyra W MOCTENEHHO HACHIIAsSCh HOBBIMH TeMaMH M pasienaMu. JlaHHBIH
y4eOHBI Kypc SBIISICTCS WHTETPATHBHBIM, IIOCKOJBKY OOBEAMHAET B cede
COJIEp)KaHUE HECKOJIIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKuX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIAIEBalOT BCE Oolee
IMIMPOKUM MaTEeMaTHYECKUM anmapaToM, y HUX MOCIEI0BaTEIbHO GOPMHUPYETCS U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUYECKYI0 MOJENb pealbHOU
CUTYallud, MPUMEHSATh 3HAHUS, MOJyYeHHbIE MIPU U3YYEHUH Y4eOHOro Kypca, JUis
PELICHHsS] CAaMOCTOSITENIbHO CHOPMYITMPOBAHHON MaTEMaTUUYECKOM 3a7auu, a 3aTeEM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOANYECKasT JMHUSA «Yuciia M BBIYHCICHHUS» 3aBEpIIacT
(dbopMHUpOBaHUE HABBHIKOB HMCIIOIB30BAHUS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HAa4YaTo Ha YPOBHE OCHOBHOTO o0miero oopasoBanus. Ha ypoBHe cpemnero ooiiero
oOpazoBaHus oco0oe BHUMaHHE yaensercs (HOPMUPOBAHHUIO  HABBIKOB
paIMOHANIBHBIX BBIYMCICHUN, BKIIOUYAIOMIMX B C€0s MCIOJBb30BAHUE Pa3TUYHBIX
GopMm 3amucu uyMciaa, yMEHHE JeJaTh NPUKUAKY, BBIIOIHATH HPUOTMKEHHBIE
BBIUMCIICHHS, OLIEHUBATh YHUCIIOBBIE BBIpaXKEHUs, padOTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMHU. 3HAKOMble OOYYaroIIMMCSI MHOXKECTBA HATypalbHbIX, IIEJIbIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIONOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4HCell. B KaXIoM H©3 O3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOWMCTBEHHBIE €My crHenupuUecKre 3aJaud W OMNepaluu: JAeNIEHHEe Halelo,
ONEepUpPOBaHUE OCTATKAMH Ha MHOXECTBE LEJIBIX 4YHCEN, OCOOble CBOMCTBa
palMOHANBHBIX U HUPPALMOHANBHBIX YUCEN, apu(METHUIECKHE ONEPalli, a TaKKe
U3BJICUCHUE KOPHS HATYypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pPACIIMPEHUIO KPYra HCIONb3YyeMbIX YHCEN |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NMPUMEHEHHS IS PEIICHUs pa3IUYHbIX 3a7ad
dopmMupyeTcsi mpeAcTaBIeHHE O €IMHCTBE MAaTEMaTHUKW KaK HAyKd U €€ pold B



MOCTPOEHUU MOJIENIEH PeaJlbHOr0 MHpa, IIMPOKO HUCIHOJIB3YIOTCS 0000IIeHHE U
KOHKpPETHU3aIIUS.

Jluaus «YpaBHEHUSI U HEPABEHCTBA» pEaU3YyeTCsl Ha MPOTSHKEHUU BCETO
o0ydyeHHsT Ha YPOBHE CpPEIHEro OOIIero 00pa3oBaHUs, MOCKOJBKY B KaXIOM
paszznene IlporpaMmel NpPenyCMOTPEHO pELIEHUE COOTBETCTBYIOIIMX 3aaad. B
pe3yibrare OoOydarllhecs OBJAJEBAIOT PA3IUYHBIMU METOAAaMHU  PEIICHHMS
pallMOHANBHBIX, HPpPAlMOHAJBHBIX, TOKa3aTebHBIX, JIOTapU(PMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHMI, HEPABEHCTB M CHCTEM, a TaKxe 3aaady,
coaepxkamux napaMeTpbl. [logydeHHbIE YMEHHMSI HIMPOKO HCIOJb3YIOTCS IpHU
UCCe0BaHNU (DYHKIIUNA C TIOMOIIBIO MPOU3BOHOMN, MPHU PEIICHUU MPUKIIAIHBIX
3a/1a4 U 3a7a4 Ha HaXOXKJACHUE HAUOONBIINX U HAMMEHBIINX 3HAYCHUUN (YHKIUH.
JlanHasi conepkaTeibHas JUHUS BKIIOYAET B ceOs Takke PopMHpOBaHHE YMEHHUI
BBIMIOJIHSITE  pacy€Tel 1o  dopmynaMm, TpeoOpa3oBaHus  palMOHAJbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKCHUH,
collepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuana  MPOUCXOAUT  JalbHEHIIee  pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPAKTHOTO MBINIUICHUST OOydJaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIC€TYKTHBHBIX
paccyxjaeHudt, paboTel C  CUMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB W HEpPABEHCTB. Aniredpa
npennaraetr d(QQeKTUBHbIE WHCTPYMEHTBI JUISI pEHICHUS MPaKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK
A3bIKa HAYKH.

CopepxxarenpbHo-MeToAnYeckass JuHUS «DyHKUMU H TpaduUKU» TECHO
NEPEIUIeTaeTCsl ¢ JIPYTUMU JUHUSMUA Y4eOHOro Kypca, TMOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3yueHnue creneHHoi,
MIOKa3aTeIbHOM, JJOrapu()MHUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMHM, UX CBONCTB
U TpaduKoB, UCIONB30BaHHEe (PYHKIMUHA IS PEIICHUS 3a7ad U3 JPYTUX y4eOHBIX
MPEAMETOB U PEaIbHON KU3HU TECHO CBA3aHO KAK C MaTeMaTHYECKUM AHAIH30M,
TaK U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM OGombilioe BHHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUsS BbIpakaTh (HOpMYJaMu 3aBUCUMOCTH MEXKIY
pa3TUYHBIMUA BEJIUYMHAMH, HCCIE0BATh TOJMyYeHHbIE (YHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeIbHON JTUHUN HAIleJICH Ha pa3BUTHUE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIMYMHAMHU B
pasnTu4HON (opMe: aHANUTHYECKOU, rpaduyeckoil u cioBecHOW. Ero msydenwme
CIOCOOCTBYET Pa3BUTHIO AJNTOPUTMHUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETHU3AIMH, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxatenbHass nuHUs «Hadanma maTeMaTHYecKOTO aHain3a» MO3BOJISET
CYILIECTBEHHO PACIIUPUTh KPYr Kak MaTeMaTH4YEeCKUX, TaK M MPUKIAJHBIX 33724,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSIBISIETCS BO3MOXHOCTb CTPOUTH



rpa@uKku  CIOXHBIX (YHKUMNA, ONpenensiTh HMX HauOOJIbIIME WU HaUMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMIAAW (Uryp U oOBEMBI TEl, HAXOAUTH CKOPOCTH H
YCKOpeHHsI TpoueccoB. JlaHHasg coaepikarenbHas JUHUS OTKPHIBAE€T HOBBIE
BO3MOXHOCTH TOCTPOEHHUS MaTeMaTHYECKUX MOJENel peajbHbIX CHUTYalUid,
MO3BOJISIET HAXOJUTh HaWjIydllee peHIeHHe B MPUKIAAHBIX, B TOM 4YHUCIE
COLIMAJIbHO-PKOHOMHMYECKHX, 3aJladyaX. 3HAKOMCTBO C OCHOBAMHM MAaT€MAaTHUYECKOIO
aHajgu3a CIIOCOOCTBYET pa3BUTUIO aOCTPaKTHOrO, (POPMabHO-JIOTUYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HaIOT O
BBIIAIOIIMXCS pPE3yJIbTaTax, IMOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpaXx.

CopepxarenbHO-MeToANYECKas: TUHUS «MHOXKECTBa U JIOTHKa» BKJIIOYAET B
ceOsl DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTHYeCKOW JOTUKH. TeopeTHKo-
MHO>KECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTEMATUKH
U TIpeajiaraloT HamOoJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIONIMNA BCE pa3ielibl
MaTEeMaTUKU W €€ NPUIOKEHHN, OHU CBA3BIBAIOT pPAa3HbIE MAaTEeMAaTHYECKHE
JUCIUIUIMHBL M HMX TPWIOKEHUs B eauHoe Ienoe. [losromy BaxkHO AarTh
BO3MOXHOCTh 00ydYaromeMycsi MOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTHUKU M UCIIOJNb30BaTh €r0 ISl BHIPAKEHHSI CBOMX MBICIIEH.
JpyruM BakKHBIM TPU3HAKOM MaTeMaTHUKW KaK HAayKd CIeIyeT TMpU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUN M CJEAOBAHHME ONPENEIEHHBIM
npaBWJiaM  TOCTPOEHHUS  JOKa3aTeJIbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTEMaTUYECKOM JIOTMKK CIIOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKIEHUSI HA OCHOBE JIOTHUYECKHUX
npaBuil, GOPMUPYET HABBIKA KPUTUUYECKOT'O MBILIUICHHS.

B yueOHOM Kkypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAIHM3a»
NPUCYTCTBYIOT OCHOBBI MaTEMaTUYECKOTO MOJIEIMPOBAHUS, KOTOPBIC MPU3BAHBI
croco0cTBOBaTh (OPMHUPOBAHHIO HABBIKOB IOCTPOCHUS MOJENEH pealbHbIX
CUTYyalllii, HCCIEeNOBaHUS 3TUX MOJENeH C IOMOIIBI0 amnmapara ainreOpsl U
MaTe€MaTU4YeCKOTO aHalIu3a, WHTEPHpPETAalMM IOJIYyYEHHBIX pe3ynbTaToB. Takue
3a/1aHHs BIUIETEHBI B KaXKIbI U3 Pa3A€JIOB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepUall
y4eOHOro Kypca IIMPOKO HCHOJB3YeTCs IS peLIeHUs NPUKIaAHbIX 3amad. [Ipu
pELIEHUM  pEATbHbIX  MPAKTHYECKUX  3aJady  OOydarolMecss  pa3BHBAIOT
HAOII0JaTeIbHOCTh, YMEHHWE HaXOJIWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCTOJIb30BaTh  aHAJOTHI0, 00001IaTh W KOHKPETHU3UPOBATH  MPOOIEMY.
JestenpHOCTh TO (OPMHUPOBAHHMIO HABBIKOB pELICHUS MNPUKIAAHBIX 3ajad
OpraHu3yeTcs B MpoIlecce N3YUEHHsI BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTE€MaTUYECKOT0 aHAIU3ay.



Ha w3yuenune yueOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
aHanu3a» orBoautTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Heaeno), B 11
Kkiacce — 136 JacoB (4 Jaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUU U PEaIbHOM KU3HH.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PEe3yJbTaTa BHIYMCICHUMN.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOrO4WIEHbl OT OJHOW MEPEMEHHOW. JleseHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, TPUMEHEHHE ONpPENeNTUTENs sl pelieHus
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN peanbHOM CUTYalMd C ITOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢ynkuuiti. I'paduk  dyHkuun. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl M MHHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiictTBa u rpaduK KOpHS N-OM CTeNMeHW Kak (PYyHKIUM OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3aJaHUs IOCIemIOBaTeILHOCTEH. MeTon
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (yHKIIMM U uX cBoiicTBa. ToOukM pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3nUecKHil CMBICT IPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHMH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juis
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BIYMCICHU S

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckass W TPUTOHOMETpHUYECKas (OPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GPU3NUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/BI PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJay W3 pas3fuyHbIX 00JlacTeil HayKu M peanbHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckre mMeTonbl pelieHHs ypaBHEHMM U HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MmaTeMaTH4eCcKOro aHajamnsa

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajadax, sl OMNpPENENICHHs CKOPOCTM M YCKOPEHHMs IpoIllecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana mno ¢popmyne Hoiorona-JlelOuuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YpPaBHEHUH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEIEHHUSI, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOMs, HWHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  JKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIHUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHHWE IIOCTYIKOB W OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW eSITeIbHOCTH, JTaroB €€
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHsI TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(]UKaIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHUH 10 aHATOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus ydyeOHOM 3ajauu  (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy OOBEKTaAMHU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE TpOIlEcca, a TaKKe BbIABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUJIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKAaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPU PEIICHUH 3aauH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WU HEJAOCTH)KCHUS PE3yNIbTATOB JCSITCIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPabOThI, pacmpenemsiTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiaacce 0Oydaromuiics TMOTYYUT CIETYIOIIHE
MPEIMETHBIE PE3YJbTAThl M0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYUCICHU;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC U apKTaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEHICHUS PAUOHAIBHBIX M  JPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHa Ha MHOT'OYJIEH C OCTATKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BATh CBOMCTBA OMpeAeiauTens 2 X 2 1 BBIYUCIEHUS €ro 3HAYeHHS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEATbHbIE CUTYallMU C MOMOILIBI0 CUCTEMBI JIUHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUM C KOpPHSAMH JUisi TNpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppaIOHANbHbBIE, MOKA3aTeNbHbIE WU
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEpPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIE TIpeoOpazoBaHus rpadukoB QyHKIUH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpaduk KOpHA N-oi cTeneHu Kak (yHKIUM OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GyHKIMM, WX CBOWCTBA M TpaduKd, HMCIOJIB30BaTh MX TpadUKU JJIs pEHICHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peasibHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIIasi FTeOMETpUIEcKasi MPOrpeccus, JUHEHHBIN 1
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATh POU3BOJIHBIE CYMMBbI, MPOU3BEIAECHUS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMATHYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCHIIBHbBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywenuss B 11 kiacce oOy4arouiuiicss MOJYYUT CIEAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJHO OMEpHUpOBATh TOHATUAMH: HATypaJbHOE M I1EJI0e YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOIHATH apU(PMETHUECKHUE ONEPaluyd ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIIITh OTOOp KOPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOIO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUUECKHE YpPaBHEHHSI U  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHUS, YPAaBHEHHUsI, HEPABEHCTBA WU HMX CHUCTEMBI [0 YCIOBHUIO 3aJlayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOJIHYIO JIJI UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COLUHAIBHO-DKOHOMHUYECKUX, 3ajadax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeCTBAMH MaTEMaTUYECKOIO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrpoapubie | Ipakmirieckue o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypesI
1 I/IccneILOBaHer (GYHKIUH ¢ TOMOIIBIO 29 1
TIPOM3BOTHOM
2 [TepBooOpa3Hasi ¥ MHTETpaT 12 1
3 I'pacduiku TpuroHOMeTpUYECKUX PYHKLIUH. 1 1
TpuronomeTpudeckne HepaBEHCTBA
4 WppanmonansHbie, OKa3aTeIbHbIE H o4 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie uncna 10 1
HarypanbsHble u 1ienbie uncia 10
CucTreMBbl pallMOHATBHBIX, UPPAIIUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUM
8 3amauu ¢ mapaMeTpamu 16 1
9 HOBTO})SHI/IC, 0000111eHue, CHCTeMAaTHU3aIUs 16 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrporsusie  [paxririeckie U3y4eHusi =~ oOpa3zoBaTejbHbIE
padoThI padoTsbI pecypesI
1 MHo0kecTBO, Oniepaliy HaJl MHOKECTBAMU 1
U UX CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHHE TeOPETUKO-MHOKECTBEHHOTO 1
amnmapara JiIs pereHus 3a1a4d
Panmonansubie yncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPUOANUECKHIE TPOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUONMUECKHIE IPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii U IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a7a4
3 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe 1 1
HppalMoHalbHBIE YUCIIa
9 Apudmernueckue omneparuu ¢ 1
IENCTBUTEILHBIMA YHCIAMHU
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1




CBOICTBa

11

[TpuGnnxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHBIE MCTOABI PCICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrousieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOTOUYJIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

16

MHoTrOouJIeHBI ¢ IETBIMA K0P PUITIEHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

19

Martpuiia CUCTeMbI TUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPHUYCCKHI CMBICI U CBOMCTBA;
BBIYHCJIEHHE €r0 3HAYEHUS

20

Onpenenurens MaTpuLpl 2x2, ero
TE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA I PCILICHU A




CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiiagHelx 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponsHas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHK1MS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumuo o6patHbie ¢pyHkiun. Kommnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHus rpa@UKOB PYHKINN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dpynkiuu. [Ipomexyrku
MOHOTOHHOCTHU (DYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonsiiee 1 HaumMeHblliee 3HaYCHHUE
(GYHKIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKIUU

31

DJeMeHTapHOe UCCIeIoBaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHIHA

32

DeMeHTapHOe UCCIeIOBaHuE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA




Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

33 Herorona

34 Crenens ¢ 1enbpIM MokasareneMm. bunom
HeroTona
Crenennasi GyHKIUS C HATYPAIbHBIM U

35 LeIbIM NnokazareneM. E€ cBolicTBa 1
rpaduk

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIUX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUH,
COJZIepKalIuX CTEIICHU U KOPHU
WppannonansHeie ypaBHeHH. OCHOBHbBIE

42 METO/bI PELICHHS] UPPALMOHAJIBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHHsA. OCHOBHBIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
Wppannonanssble ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] HPPALUOHAIBHBIX

yYpaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 UppaMOHAIEHBIX YPaBHECHUN

46 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
MppaMOHAILHBIX YPaBHEHUN

47 PaBHOCUIIbHBIE TIEPEXO/IBI B PELLICHUU
MppaMOHALHBIX YPaBHEHUN

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
WppaIMOHATLHBIX YPaBHEHUN
CpoiicTBa u rpaduK KOpHsI N-0 CTENEeHU

49 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM TOKa3aTesieM
CpoiicTBa u rpaduK KOpHsI N-0i CTeNeHN

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM MOKa3aTesieM
KontponpHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEeHUS"

59 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

54 CreneHs C pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas GyHKINS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peleHus ypaBHeHUH

57 Hcnonb3oBanue rpaduka GyHKIUN A5




peuieHus ypaBHEHUI

[TokazarenbHbie ypaBHeHU. OCHOBHbIE

58 METO/1bI PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
[Tokazarenbublie ypaBHeHus. OCHOBHbBIE

59 METO/1bI PEIIEHUSI T0KA3ATEIbHbIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 Kontponbnas pabora: "[lokazarenpHas 1

k. [Toka3zaTenbHble ypaBHEHHUSA"
VH

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpAJIbHBIE JJOTAPU(MBI 1

67 [IpeoOpa3oBanue BhIpasKEHUH, CoAepKAIINX 1
sorapudmsl

68 [IpeoOpa3oBanue BEIpaKEHUH, COAEepPIKALIUX 1
Jorapudmel

69 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIINX 1
Jorapudmel

70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudgmuueckast pyHKIMs, €€ CBOHCTBA U 1

rpaduk




Hcnons3oBanue rpaduka GyHKIUN A5

72 peuieHus ypaBHEHUN

73 Ucnonw3oBanue rpa?HKa byHKIAH TS
pelIeHNs ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUs JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/Ibl pelIeHUs] Jorapu(PMUUECKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(pMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUN
Jorapu(pMUUECKUX ypaBHEHHI

79 KonTtponbhas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCcUHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

84 Tpuronomerpuueckas OKpy>KHOCTb,




OTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKIMI YUCIOBOTO apryMeHTa

Tpuronomerpudeckas OKpyKHOCTb,

85 OTIpe/IeIICHUE TPUTOHOMETPUICCKHIX 1
(GYHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

92 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUU

93 [IpeoOpa3oBaHnEe TPUTOHOMETPHUIECKUX 1
BBIPAKCHUHN

94 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemenue TpuroHOMeTpHUUECKUX YpaBHEHHIA 1

98 Pemenne TpUroHOMeTpUYECKUX YPaBHEHHIMA 1

99 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1

100 Pemenune TpUroHOMETpUYECKUX YpAaBHEHUM 1
KonTtposneHas padoTa:

101 "TpUrOHOMETPUYECKUE BBIPAXKEHUS U 1

TPUTOHOMETPUUECKUE ypaBHEHUS"




IToceoBaTebHOCTH, CIIOCOOBI 3aJaHuUs

102 nocienoBaTeIbHOCTeH. MeTo
MaTeMaTHIeCKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPaHUYCHHBIC

103 nocyeoBarensHOCTH. MicTopust ananm3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus

105 I'eomerpuueckas nmporpeccust

106 BbeckoHeuHo yObIBaroIiasi reoMeTpudeckas
nporpeccust

107 CymMa GecKoOHEYHO YOBIBArOIIEH
T€OMETPUUECKOU MPOTPECCUU

108 JIMHEHBIN ¥ SKCTIOHEHIIMATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

109 JIMHENHBIN U SKCTIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KounTponsHas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepriBHbIE (DYHKIINHN U X CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIMI

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIMI HETIPEpPHIBHBIX Ha
OTpe3Ke

116 Mertoa UHTEpBaJIOB ISl pELICHUS




HEPABEHCTB

MGTOI[ HUHTCPBAJIOB 1A PCHICHUS

117
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMM 115 perieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

epBasi 1 BTOpast POU3BOIHbIE KIHH

121 I1 VH

122 Omnpenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOTHOM

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMN

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA

127 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

128 [IpousBoiHAst CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMMO3UINU (DYHKIUI

129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (HYyHKLIUH

130 IIpousBoaHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

131 KonTtponsHas padota: "[IpouszBoanas”




[ToBTOpEHue, 06001IeHNE, CHCTEMATH3AIUS

132 . 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3AIUs 1
3HaHui: "Oyakunn"
134 Wrorosas koHTposbHas paboTa 1 1
135 Hrorosas koHTpoJbHAs paboTa
136 HOBTOPGHI/IG, 000011eHe, cCUCTEMATHU3AIUS 1
3HAHUH
OBIIEE KOJIJMYECTBO YACOB I1O 136 10

[TPOI'PAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

KonTpoasubie
Bcero P
padoTsl

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHu s

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

[IpuMeHeHne npon3BOAHOM K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[Ipumenenue npou3BOAHON K
HCCIeA0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[Ipumenenue nponu3BOIHOM K
WCCIeI0BaHUIO (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHneHne TpoN3BOIHOMN K
uccienoBaHuIo GYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO PYHKIIMNA Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIEro 1

HaAaNMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIMHU Ha OTpe3Ke




Haxoxnenne HanOoJIbIIero u
HaWMEHBIIIETO 3HAYCHHSI HETIPEPHIBHO M
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HanOOoJIBIIETO U
HAaWMEHBIIIETO 3HAYCHHSI HETIPEPBIBHO M
(yHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIErO U
HaUMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(yHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(GYHKIIMH Ha OTpe3Ke

12

Haxoxnenne HanOoIIBIIETO U
HaWMEHBIIICTO 3HAYCHHSI HETPEPBIBHOM
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne mpou3BOAHOM ISt
HaxO0JKJICHUS HAaWJIYYIIIEeTO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnne npou3BOAHOM ISt
HaX0XJICHUS HAWITYYIIIEeTo PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeneHne MPON3BOTHOM IS
OTIpEIeTICHUs] CKOPOCTH U YCKOPEHHUS
nporiecca, 3aJJaHHOro GopMyIoit mim
rpapuKoM

16

[Ipumenenue nponu3BOAHOM It
OIPENENIEHUS CKOPOCTH U YCKOPEHUS




npoiiecca, 3aJJaHHOro (GOpMyIIOi HiTH

rpadpuKoM

17 Kowmmosutus ¢pyHKni

18 Komnozunus GyHKmmii

19 Komnozunus GyHKmmi

20 I'eomeTrpuueckue 06pasbl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckre 06pasbl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTtponbras pabota: "UccnenoBanme
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [TepBooGpa3Hasi, 0CHOBHOE CBOMCTBO
MepBOOOPA3HBIX
[TepBooOpa3HbIe 31eMEHTapHBIX

24 dbynakuuii. [TpaBuna HaxoxXAeHUS
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

25 ¢bynkuuii. [IpaBunia HaxoXAeHUS
MIepBOOOPA3HBIX

26 HuTterpan. 'eoMeTpudeckuii CMbICT
WHTerpana

97 Brruncnenue onpeaenéHHOro HHTErpana
o ¢opmyne Herotona-JleitOnuna

08 Brraucnenue onpenenéHHOro HHTErpaia
o ¢opmyne Herotona-JleitOnura

29 [IpumeHenne uaTErpana s

HaX0XACHUS TJIOMIAAeH TUIOCKUX PUTYP




IIpuMeHeHnue uHTErpaa It

30 HAXO0XJICHUS 00bEMOB r€OMETPUIECKUX
TeT

31 [Tpumeps! pemennii quddepeHnnanbHbIX
YpaBHEHUU

32 [Ipumeps! perenuii iuddepeHuantbHbIX
YpaBHEHHI
MaremaTnuecKoe MOIETMPOBaHUE

33 PEATBHBIX MPOTIECCOB C IIOMOIIBIO
mddepeHInanbHbIX YpaBHEHHH

34 KonTtponsnas pabora: "[lepBooOpazHas u
uHTEerpan"

35 Tpuronomerpudeckue GpyHKIMH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpudeckue GpyHKIMH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpudeckue GyHKIMH, UX
CBOMcTBa U rpaduKu

38 Tpuronomerpudeckue GyHKIMH, UX
CBOMCTBA U IrpaduKu

39 Tpuronomerpuyeckue GyHKIMH, UX
CBOMCTBA U IrpaduKu
OT100p KOpHEN TPUTOHOMETPUIECKUX

40 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT100p KOpHEN TPUTOHOMETPUIECKUX

41 YPaBHEHHUI C IOMOLIBIO

TpHFOHOMCTpHHCCKOﬁ OKPYXXHOCTHU




OT60p KOpHEU TPUTOHOMETPHUECKUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

43 YpaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH

42 Pemrenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

45 Perrenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

46 Pemrenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

47 Pemenue TpuroHomMeTpruyeCcKuX
HEPaBEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PELICHUS
MOKa3aTeJbHbIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELICHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPAaBCHCTB




OcHoBHEIC MCTOAbI PCHICHU A

>4 Jorapu(pMUIECKIX HEPABCHCTB
55 OCHOBHBIE METOBI PEIICHUS
JTorapu(pMUIECKIX HEPABCHCTB
56 OCHOBHBIE METOBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METOIBI PEIICHUS
HPpaIMOHAILHBIX HEPABCHCTB
58 OCHOBHBIE METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABCHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPPaIMOHALHBIX HEPABCHCTB
60 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue meTo bl petieHus
HppalMOHANILHBIX YPaBHEHHM
62 I'padmyeckue MeTo bl petieHus
HppalMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MmeTo bl perteHus
MOKa3aTeIbHbIX YpaBHEHUN
64 I'padmyeckue MmeTo bl peleHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padmyeckue MeTo b1 peleHus
JIorapu(MUUECKUX ypaBHEHHHA
66 I'padmyeckue MeTo b1 pereHus
norapu(MUIEeCKUX HEPABEHCTB
67 I'padmyeckue MeTOIbI pelieHus

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




68

I'padmyeckue MeTo bl pelIeHuUs
MOKAa3aTeIbHBIX U JTOTapu(HMUIECKUX
YpaBHEHUU

69

I'padmyeckue MeTo bl pelIcHUs
MOKa3aTeNbHBIX U JIOTapU(MUIECKUX
YpaBHEHHI

70

I'padmueckue meTosl perieHus
MOKa3aTeIbHbIX U JJOrapu(PMUUYECKUX
HEpaBEHCTB

71

I'padmueckue MeTob! perieHus
MOKa3aTeIbHbIX U JOrapu(HMUYECKUX
HEpaBEHCTB

72

KonTtponbHas pabora:
"UppauroHanbHbIe, TOKa3aTeIbHBIE U
norapudmudeckue HepaBeHCTBA"

73

KommuiekcHbie uncna. Anredpandeckas u
TpUTroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIa

74

KommuiekcHbie uncna. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIa

75

Apudmernueckue onepamuu ¢
KOMILJIEKCHBIMU YHCIIAaMU

76

ApudmeTrueckue onepauuu ¢
KOMIUIEKCHBIMU YU CJIaMHU

77

I/I306pa>KeHHe KOMIIJICKCHBIX UM CCJI Ha
KOOp,Z[HH&THOfI IIJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCeNT Ha

& KOOPJMHATHOM MIIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-0ii crenenu
M3 KOMILUIEKCHOTO YHClia

80 ®opmyiia Myaspa. KopHu N-0ii crenenu
M3 KOMILUIEKCHOTO YHClIa
[IpuMeHeHre KOMIUIEKCHBIX YUCET IS

81 pelieHns GU3NYECKUX U TEOMETPUIECKHUX
3aJa4

82 KounTponbnas padora: "KommiekcHbie
gucna

83 HatypaJibHbIe 1 11esble unciia

84 HarypanbsHble u 1ienbie uncia

85 [IpuMeHeHne Npu3HaKOB AETUMOCTH
LIEJIBIX YHCEN

36 [IpuMeHeHne Npu3HAKOB AETUMOCTH
LIEJIBIX YHCEN

87 [IpuMeHeHne Npu3HAKOB AETUMOCTH
mensix uncen: HO u HOK

88 [IpuMeHeHre MpU3HAKOB ACTUMOCTH
mensix uncen: HO u HOK

89 [IpuMeHeHre MpU3HAKOB ACTUMOCTH
LETIBIX YHUCEJI: OCTATKH 110 MOAYIIO

9 [IpuMeHeHne NpU3HaKOB AETUMOCTH
LETIBIX YHUCEJI: OCTATKH 110 MOAYIIO
[IpuMeHeHne npu3HaKoB ACIUMOCTH

91 LETBIX yncen: anroput™ EBkinna ams

peUICHHUA 3a1a4 B IECJIbIX YUCIIAX




92

KouTpomnsHas padota: "Teopus meibx
yucen"

93

Cucrema 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBUS

94

Cucrema 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CHICTEMBI-
CIIE/ICTBUS

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEM pallMOHaIbHBIX
YpaBHEHHI

96

OcCHOBHEBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEW MPPALlMOHATIBHBIX
YpaBHEHHI

97

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUM

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH IOKa3aTelbHbIX
YpaBHEHHI

99

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(p)MU4ecKux
YpaBHEHHI

100

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIEeCKUX
YpaBHEHUMU

101

HpI/IMeHCHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJ1a4 U3




pa3MYHBIX 00JIAaCTe HAYKH U peabHON
JKU3HU, HHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yabTaToB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3aJa4 U 3a7a4 U3
pa3nuYHbIX o0nacTel HAyKu U peaabHOU
YKU3HU, HHTEPIIPETALUs [TOJTY4CHHBIX
pe3yabTaToB

103

[IpuMeHeHre HEPaBEHCTB K PELICHUIO
MAaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
pa3nuYHbIX 00NacTel HAyKU U peaJbHOM
KU3HHU, UHTCPIIPETAlNA MMOJTYYCHHBIX
pe3yabTaToB

104

KonTtponbHas padota: "Cuctemsr
palMOHATIbHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHbIX U JIOTapU(PMUYECKHX
ypaBHEHUI"

105

PannonanbHble ypaBHEHHUS C
napaMeTpamu

106

PanmonanbHbIe HEpaBEHCTBA C
napaMeTpamu

107

PanmonanbHbIE CUCTEMBI C ImapamMeTpamMu

108

WppanmonaisHbie ypaBHEHHUS],
HEpaBEHCTBA C MapaMeTpamMu

109

HppanmoHaibHbIE CHCTEMBI C
napameTpamMmu

110

Iloxa3zarenbHble ypaBHEHUS, HEPAaBEHCTBA
C rmapaMeTpaMu




111

[loka3zarenbHble CUCTEMBI C ITapaMeTpaMu

112

Jlorapudmuaeckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113

Jlorapudmuaecknue CUCTEMBI C
napameTpamMu

114

TpuroHomeTpudecKue ypaBHEHHUs €
rapameTpamu

115

TpuroHomeTprdecKkrue HEpaBEHCTBA C
rapameTpamu

116

TpUroHOMETPUYECKUE CUCTEMBI C
rapameTpamu

117

[Toctpoenue u uccienoBaHme
MaTeMaTHYEeCKUX MOJIeIeH peaTbHbIX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
rnapameTpamu

118

[TocTpoenue u uccnenoBanue
MaTeMaTHYeCKUX MOJIETICH peaTbHbIX
CUTYaIUi C OMOIIBIO CUCTEM
ypaBHEHUH C MmapaMmeTpaMu

119

HOCTpOCHI/Ie 1 UCCIICAOBAHUC
MaTCMaTHYCCKHUX MO,Z[CJ'ICﬁ PCAJIbHBIX
CI/ITyaI_[I/Iﬁ C IIOMOILIBIO CUCTCEM
ypaBHeHI/Iﬁ C IIapaMeTpaMu

120

KonTponpHas pabota: "3agauu ¢
napamerpamu”

121

[ToBTOpenue, o6o0IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"




122

[ToBTOpEnue, 0600ICHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpEHue, 0600MICHNE,
cUCTeMaTu3alus 3HaHuil: "Y paBHEHUSI.
Cucremsbl ypaBHeHUI"

124

[ToBTOpenue, 060061IeHNE,
cucreMaruzanus 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 060061IeHNE,
cucreMaruzanus 3Hanuii: "HepaBencraa"

126

[ToBTOpenue, oboOIeHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"

127

[ToBTOpenue, oboOmIeHNE,
cucrtematusanus 3Hanui: "[IponsBoaHas
U e€ npumMeHeHue"

128

[ToBTOpEeHue, 0600MIIEeHNE,
cuctematusanus 3Hanui: "[IponsBoaHas
u e€ npumMeHenue"

129

[ToBTOpEeHue, 06001IEeHNE,
cuctemaTtusanus 3Hanui: "[IpousBoaHas
u e€ npuMeHeHue"

130

[ToBTOpEeHUE, 0600IICHNE,
cucTtemaTu3anus 3HaHui: "MuaTerpan u
ero npumeHenue"

131

[ToBTOpenue, obo0mIeHNE,
cucreMarusanus 3HaHui: "OyHkunn"

132

[ToBTOpenue, o6o0IeHNE,
cucreMarusanus 3Hanui: "OyHkunn"




133 [ToBTOpEnue, 0600ICHNE, 1
cucreMaru3anus 3HaHui: "OyHkun"
134 Wrorosas koHTpoJibHAs paboTa
135 Hroroas konTpoapHas pabota
136 [ToBTOpEHME, 0606meH1/fe, 1
CUCTeMAaTH3aIlis 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Hukonsckuit, C.M. Anrebpa un Hauaja MaTeMaTu4yeckoro aHanusa: yueo. aus 10 k.
o0mieoOpa3oBar. yupexaeHuii: 6a3oBbiii u npoduibablii ypoBan / C.M. Hukonsckuii, M.K.
[Toramnos. - M.: IIpocsemienue, 2019

Hukonsckuit, C.M. Anrebpa u Hauaja MaTeMaTU4ecKoro aHaiausa: yueO. aus 11 k.
0011e00pa3zoBat. yupexaeHui: 6a3oBbiii U npodunsHeiil yposHu / C.M. Hukonbsckuii, M.K.
[Toranos. - M.: [IpocBemenwne, 2019

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. I'.W. I'puropsesa [Tocobue mist yunurens « Anredpa» 10 knacc. Boarorpan : « Yuurensy
2. A.T1. Kapn «C60pHUK 3a1a4 110 anredpe v Hadanam anamusa 10 — 11 knace» Mocksa:
«IIpocsemenue»

3. Illecrakos C.A., 3axapos I1.1. EI'D 2011-2023. Maremaruka. 3agaua C1/Ilox pen. A.JL.
Ceménona u U.B. Amenko. — M.:MIITHMO

4. Nammo, JI.JI. EI'D 2011. MaremaTuka. IIpakTHKyM 1O BEINOJIHEHHIO TUITOBBIX TECTOBBIX
saganui EI'D/J1.J1.JIanmo, M. A. TlonoB. — M.: 3marenscTBO

«9x3amen» (Cepust «EI'D. TIpaktukym»»)

5. EI'D 2023. Maremaruka. Tunossie TectoBble 3ananus/ U.P. Beicoukwuii, JI.J1. I'ymum,
I1.1. 3axapos, B.C. ITaadepos, C.E. [Tocuniensckuii, A.B. Ceménos, A.JI. Ceménon, M.A.
Ceménona, U.H. Ceprees, B.A. Cmupnos, C.A. lllecrakos, JI.9.11Inoss, N.B. fAmenko; noxg
pen. AJL. Ceménona, 1.B. Smenko. — M.:

M3narensctBO «OK3ameny. (Cepus «EI'D 2023. TunoBsie TECTOBBIE 3aaHUS)

6. EID> 2022. Marematuka: TpeHupoBounble 3amanus/ T.A. Kopemxkosa, B.B.
Mupoumn, H.B. [lleBenésa. — M.: Dxemo (EI'D. TpeHupoBoUYHbIE 3aJaHMUS ).

7.EI'D> — 2022. MaremaTvKka: THIOBBIE 5K3aMEHAlIMOHHBIE BapuaHThl: 30
BapuantoB/mon pen. A.Jl.CeménoBa, M.B. Sfmenko. — M.: HamuonanpHOe
obpazoBanus (EI'2-2023. ®UIIN — mikosne)

8. B.M. Uenes, C.M. Caaksn, C.1. [lIsapudypr «/{uaakTHueckue MaTEPUANIBI IO alrebpe u
Havanam aHanu3a» 10 knacc. Mocksa «IIpocBenienue»

9.B.I. 3uB, B.A l'onpany [Iugaktuueckue MaTepuansl Mo anredpe U HadyajaaMm aHain3a
s 10 xnacca, CII6.: «Ilerpormmdy, «Bukropus miocy

10. Ta6ynun M.U. u ap. Anrebpa 1 Havana aHanusa. JUIakTHYECKHE
marepuansl s 10-11 k., 4 uza., M.: MHemo3uHa

11. H.E. ®enoposa, M.B. Tkauea U3ydenue anrebpbl 1 Havan anaimsza B 10-11 k. — M.
IIpocsemenue



12. Toramnos, M.K. Anrebpa 1 Hauana MaTeMaTHYECKOTO aHAJIM3a: AUJAKT. MaTepraisl s 10
KJ1.: 6a30BbId U mpodibHeIil ypoBHU / ML.K. TToTamos, A.B. IlleBkun. - M.: IIpocsemenue, 2018

13. Iloranos, M.K. Anre6pa 1 Hayana MaTeMaTHYeCKOTO aHAJM3: AUJAKT. MaTepraibl s 11
KJ1.: 6a30BbId U npodibHei ypoBHU / MLK. [ToTamos, A.B. IlleBkun. - M.: [Ipocsenienue, 2018

14. 3us, b. I'. lnnaxrrndaeckue marepuaist 1o reometprn i 10 xi. / b. I'. 3uB. - M.: [Ipocsemienue,
2015.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubauoreka LIOP m.edsoo.ru



PABOYASA TIPOI'PAMMA
yueOHoro npeamera «I'eomerpus. bazoBblil ypoBeHb»

st oOyvaronuxcst 10-11 kimaccon

HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueGHOro Kypca «['eomeTpuisi» 0a30BOro ypoBHS HJis
oOyvaromuxcs 10 —11 «maccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCy/IapCTBEHHOI0 00pa30BaTENbHOTO CTaHAapTa CpeIHEro oo1Iero oopa3oBaHus,
C y4y€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MPEABIBIIEMBIX K
MaTeMaTH4YeCKOMY OO0pa3oBaHUI0, U TpaAuIUid POCCHIICKOrO 0O0pa3oBaHMs.
Peanuzanus nporpamMmbl o0ecrieunBacT OBJIAJCHNE KIIFOUEBBIMU KOMIICTEHIIUSMH,
COCTABJISIOMIMMH OCHOBY JIJISI CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEJIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIUXCHI.

HEJN U3YYEHHUSA YYEBHOI'O KYPCA

BaxxHocTe yueOHOro Kypca TeoMEeTpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUS TEOMETPHH B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHA oOydaromuxcs, GOpMUPOBaHUS (PYHKIIMOHAIBLHOW MaTeMaTHYeCKON
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazButre y oOydaronmxcs
NPAaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKICHUH T€OMETPHUYECKUX
a0CTpaKkIHii, COOTHOIIEHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMaTH4YEeCKOW HAyKOW SBJICHUM M TNPOLECCOB PEAIBHOIO MHpaA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yYaluxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTRBE.

['eomeTtpust siBsieTcss OAHUM W3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHWs, TaK KaK OOECNEYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHPYEMOE TIPH H3YUYCHUU OO0YyYaAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TTOCTPOCHHUU IIEMIOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUICHHS TeOMETPUYECKHX 3a/lady, YMEHHUE BBIIBUIaTh U OINPOBEPraTh



THIOTE3bl HEMOCPEACTBEHHO HCMOJB3YIOTCS MPHU PEIICHWH 3a7ad eCTEeCTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (HU3UKH.
YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO
BCEX 00MacCTIX AEATENbHOCTU 4YesioBeKa. OpueHTanusi 4ejoBEeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOTO ObITHS, (opMma
OTPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUTHOTO IMO3HAHUS U AKTHBHOTO
npeoOpazoBaHusl  JEUCTBUTENBHOCTH. OmepupoBaHHE MPOCTPAHCTBEHHBIMH
oOpazamMu OOBENMHSIET pa3Hble BUAbl Y4EOHON U TPYIOBOH JESITEIBHOCTH,
SBIISICTCS. OAHMM U3 TPOPECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3ama4a (OPMUPOBAHUS y OOYUYAIOUIUXCA MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH IeATETHbHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Llens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 6a3zoBOM
ypoBHE 00y4yeHusi — oOmeoOpa3oBaTreIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpPETeHUs |
UCTIOh30BaHMSI CHCTEMAaTHYECKMX T'C€OMETPHUSCKUX 3HAHWH W JIeHCTBUH,
crenUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJIOHKEHUs 00pa30BaHuUs
0 CIIEIUAIBHOCTSIM, HE CBSI3aHHBIM C IMPUKJIATHBIM HCIIOI30BAHHEM I'€OMETPHH.
[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TIpe/HAa3HA4Y€Ha IS
oOy4Jaromuxcs CpeHEeH MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOIO oOImIero oopa3oBanusa. Takum oOpa3zoM, oOydaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH U HEOOXOJUMBbIE IJs KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh T'€OMETpHUIO Oolee
riyOOKO, €clii B JajdbHEHIIeM BO3HUKHET HEOOXOJIWMOCTh B T€OMETPUUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JESTEIHHOCTH.
JlocTkeHne 1eNM OCBOEHUS TMPOTrpaMMbl OOECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOLIUX 3a7ad. lIpuopuTeTHBIMM 3ajjayaMHd  OCBOCHHMS  Kypca
«"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:
e (GopMUpOBaHHE TPEJCTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH
KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHHE NPEICTABICHUS O MHOTOIPAaHHUKAX M Telax BpaLICHUS
KaK O BaXHEHMIINX MAaTEeMaTUYECKUX MOJEISAX, MO3BOJISIIOMINX OMHUCHIBATH
Y M3y4yaTh pPa3HbIC SIBICHUS OKPYXKAIOIIEr0 MHUPA;

e (dopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEekKaxX, MOJAENAX U B

pealbHOM MHpE MHOTOTPaHHUKH U TeJIa BPAIICHHUS;

e OBJIAJICHHE METOJaMH PELICHUS 3a/ay Ha MOCTPOEHHUS Ha M300pakeHUsX

MIPOCTPAHCTBEHHBIX (DUTYD;



e (QopMHpOBaHME YMEHHUS OINEPUPOBATH OCHOBHBIMH TOHSITHUSIMH O
MHOT'OTPAaHHUKAX M TeJIaX BPAIllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIQJICHHE  aNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aj]ady;
dbopMupoBaHue  yMEHHS  TMPOBOAUTH  HECIOXKHBIE  JOKa3aTeJbHBIC
paccyXJIeHUsI B XOJIe pEIIeHUs CTePEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEJUICKTYaIbHbBIX u TBOPYECKUX CIOCOOHOCTEHM
oOydJaromuxcs, IMO3HABATEILHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmMmupoBaHue (b yHKITMOHATBHOM IPaMOTHOCTH, peeBaHTHOM
FEOMETPUHM: YMEHHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpPMYyIUpPOBATh HMX Ha S3BIKE
T€OMETPHUH U CO3/7aBaTh T€OMETPUUCCKUE MOJICIIH, TPUMEHATh OCBOCHHBII
FCOMETPUYECKUNM ammapaT s pelieHUus PaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIICHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTAMYUTENTEHONM OCOOEHHOCTBIO TPOTpPaMMBl SIBJISICTCS BKJIIFOUEHUE B KYypC
CTEPEOMETPUM B Hayalle €ro U3y4YeHHs 3aJay, peElIaeMbIX Ha YpPOBHE
UHTYUTUBHOTO TIO3HAHUS, U ONPEEIEHHBIM 00pa30M OpraHu30BaHHasg padoTa Hal
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO IPEAMETA.

[Ipenmnoutenune oTAaTCsl HArISAHO-KOHCTPYKTUBHOMY METOJy OOY4YEeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKON JIEATEIIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yyaluxcs B Kypce€ CTEpEOMETpUU MPOBOAMUTCS 3a CUET pEIICHUs 3aJad Ha
Co3JaHWe  MPOCTPAHCTBEHHBIX O00pa3oB M  3a7a4y Ha  ONEpPUPOBAHHE
MpOCTpaHCTBEHHBIMU oOpazamu. Coznmanue o0Opaza TPOBOAUTCS C OMOPOM Ha
HarJIIHOCTh, @ OIEepUpOBaHWE OOpa3oM — B YCIOBUAX OTBICYECHHUS OT
HarJIsIHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJEp KaHUsI.

OcHoBHbIE cozepkaTeNbHble JUHUU Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHuororpanHukmn», «IIpssMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, « Tefia BpaleHus»,
«BEeKTOpBI U KOOPIMHATHI B MTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensieTcs He TOJbKO M0 COAEpXKaTeNbHbIM JIMHUSIM, HO W IO ToJaM
00yJeHUS Ha YPOBHE CpeIHEro 00IIero oopa3oBaHMs.

Conepxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSI pabouell MporpaMMmbl, pachpeAeia€HHbBIM MO0 rojaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TaKUM 0Opa3oM, 4YTOObl OBJIAJICHUE T'€OMETPUUECKUMHU



MOHATUSMU U HABBIKAMU OCYIIECTBISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJTIOICHEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAJIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0O0YyJaromMXcs, paciiupss |
yrayOnsis e€, 00paszysl IPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenune reomerpun orBoaurcs 2 yaca B Hepenro B 10 kiacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydeHus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, TmpsAMmas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajylejbHbIE IIPsSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  MiockocTed. [lpocrelimne mpocTpaHCTBEHHbIE (GUTYpHl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IMPSAMOHM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IVIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAAMOYTOJIBHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; MPaBUIIbHAA NPU3MA U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJh OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBIL.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAIL MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ Bekropamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PEILICHUH T€OMETPUUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YYaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBoro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0HUS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTMYECKOW KYJIBTYpPbI, IOHUMAaHUEM BIIASHHS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KArOIICH cpeabl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YeIOBEYSCKON JCATEIBHOCTH, JTAloOB €&
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3zoBblesiornueckueeicTBUs

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (akTaxX, MAHHBIX, HAONIOJCHHUSIX W YTBEPKICHHSX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTHUBHOI0), BHICTpaUBaTh apryMEHTAaLUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

bazoBblenccienoBarenbckmneieicTBUs:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIMIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENBHO (HOPMYIHPOBATh 00O0OIIEHNS U BBIBOJBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumeii:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hvle  Oelicmeus, o0becneuusarom

cpopmMuposaHnocms CoOyUanIbHbIX HABLIKO8 00YUAIOUUXCAL.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATH IOJyUYECHHBIN PE3yJIbTAT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3zjiMyMe M CXOACTBO MO3UIIMIMA; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTECPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvhvle — pezynamueHnvle  Oelicmausl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEelIeHUs 3a]1aud, BBIOUPaTh CIIOCO0 peleHUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacMoiOkKEHUE MPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHMK, BBIMTYKJIBIH W HEBBITYKIIBIHU
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccuukaruu  (BBIMYKJIBIE M HEBBIMYKJIBIE MHOTOTPAHHUKH; TIPABUJIbHBIE
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CceueHHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MaTEMaTHUYECKUX 3aJlad Ha BBIUYMCICHUE PACCTOSIHUM MEXIY JTBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AHATUTUYECKUE METOJbl TMPH PEIICHUU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpuMEHEeHueM (QOopMys; BBIYUCHATH COOTHOIIEHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekatp, mnpeoOpa3oBbIBaTH U HUHTEPIPETUPOBATH HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaT, mpocTEWIINE NPOTPaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIE 3HAHHUS HA MPAKTHUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MMOHATHI U TeOpeM, anmapara aireopsl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpasyrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEpXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIK B cdepy u
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: IEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE€ MPOU3BEACHUE, PACKIAJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIarOoB PEUIEHUs, €CIU YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METOBI IIPU PEUIEHUN CTaHIAPTHBIX MAaTEMAaTUUECKUX 3a]1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEI0BaTh NOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
n/m | TeMIporpammbl Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTe/bHbIEpeCYPChI
1 BBenenne B ctepeoMeTpuio 10
[IpsiMBbI€ M TIIIOCKOCTH B
9 MIPOCTPAHCTBE. 12 1
[TapamiensHOCTBIIPSAMBIX U
IIJIOCKOCTEMN
3 [lepnieH TUKyNIIPHOCTHIPSAMBIX U 12
IIJIOCKOCTEMN
4 VYrusl MeXy NPSAMBIMA U 10 1
IIJIOCKOCTSIMHU
MHororpaHHuKH 11
OOBEMBIMHOTOTPAHHUKOB 9
7 [ToBTOpEHME: ceuenus, 4 1
PAacCTOSIHUS U YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME




11 KVIACC

KoaunuyecTBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
1 TenaBpatenus 12
2 O0BEMBITEN 5 1
3 BekTopsl 1 KoOpIMHATHI B 10 1
MPOCTPAHCTBE
4 [ToBTOpEeHue, 0600IICHNE, 7 1
CUCTEMAaTU3aAINI3HAHTH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep
a0doThbI

Jarausyq
eHHs

DileKTpoHHbIenu¢ poBLIeOOpa3oBaTell
bHbIEpeCypChI

OCHOBHBIEC TIOHSATHS
CTEPEOMETPHUU: TOUKA,
npsiMast, TIIOCKOCT,
npocTpaHcTBo. [IpaBuna
n300pakeHus Ha
PUCYHKaX: U300paKeHUS
IUIOCKOCTEH,
napajuieNbHbIX TPSIMbIX
(0Tpe3KoB), cepeuHbI
oTpe3Ka

IlonsaTus:
MePECEKAIOIIHNECS
IUIOCKOCTH,
MepECEKAOIIHNECs TpsiMast
H IJIOCKOCTH

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
[IEPECEKAOIIMNECS TIPAMas
U TNIOCKOCTh

3HaKOMCTBO C
MHOTOTpaHHUKAMH,




M300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

Hauanensie cBeneHus o
KyOe U nmupamupe, ux
Pa3BEPTKU U MOJACIIH.
CeueHUsAMHOTOTPaHHUKOB

Hauanenbie cBeneHus o
KyOe U nmupamuje, ux
Pa3BEPTKU U MOJCIIH.
CedeHUs IMHOTOTPaHHUKOB

Ilousttre 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHUHU
CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTepEeOMETPUHU: AKCHOMBI
CTepeOMETPUU U




CICACTBUA U3 HUX

10

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPCOMETPUH: aKCHOMBI
CTEPCOMETPUH H
CJICOCTBUA U3 HUX

11

B3anmHoe pacrionoxenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKarommecs,
rapajuiejibHbIE U
CKpeIMBaOIINEeCs
NIpsIMBIE

12

[TapanneabHOCTH MPSMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuiesibHbIe PsIMbIE B
MIPOCTPAHCTRE;
napajuieIbHOCTh TPEX
MPSIMBIX

13

[TapamiensHOCTD IPSAMBIX
H INIOCKOCTEH B
MIPOCTPAHCTBE:
[TapannensHOCTH IPAMOT
M IJIOCKOCTH

14

Yrael ¢
COHAIIPaBJIEHHBIMUCTOPOH
aMu

15

VYron Mexy NpsMbIMU B




IIPOCTPAHCTBE

16

VYrois MexX 1y IPMBIMU B
IIPOCTPAHCTBE

17

[TapannenbHOCTHIIIOCKOCT
en:
MapajvIeIbHBICTUIOCKOCTH

18

CpoiicTBanapasieabHbIXIT
JIOCKOCTEN

19

IIpocreitmme
MIPOCTPAHCTBEHHbIE
(Gurypsl Ha TIOCKOCTH:
TeTpa’ap, Kyo,
napasuiesienumnesa

20

[ToctpoenneceueHuit

21

[ToctpoenneceueHuit

22

KonTtponsHas padota no
teme "[Ipsimblie u
IJIOCKOCTH B
MIPOCTPaHCTBE.
[TapanienbHOCTHIPAMBIX
U II0CKoCcTei"

23

[leprieHTUKYIAPHOCTD
MPSIMOM U TJIOCKOCTH:
MePIEeHIUKYIIAPHBIC
MpsIMbIE B TPOCTPAHCTBE

24

[TpsiMble mapasuienabHble U
NEePIEeHANKYIISPHBIC K
IJI0OCKOCTH




25

[IpsiMble napajuIeabHbIE U
NEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

26

[Ipu3nax
NEPIEHUKYIIIPHOCTH
IIPSIMOM U TUIOCKOCTHU

27

[Ipu3nak
MIEPIEHUKYIIIPHOCTH
MPSIMOM U TUIOCKOCTH

28

Teopema o npsimoit
MEPIEHUKYIIIPHON
IIJIOCKOCTH

29

Teopema o npsimoit
MEePIECHANKYISIPHO N
MJI0CKOCTH

30

Teopema o mpsimoit
MEePIECHANKYISIPHO N
IJI0CKOCTH

31

[Tepnienaukynsap u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT MPsIMOH 10
IJI0CKOCTH

32

[lepnienqukynsp u
HAaKJIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OTIPSIMON J10
MIJIOCKOCTH




33

[lepnenukyisp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIO INTIOCKOCTH,
paccTostHuEe OT MPSAMOM 10
IUIOCKOCTH

34

[lepnenaukyisp u
HAKJIOHHBIE: PACCTOSHHUE
OT TOYKH JI0 IIOCKOCTH,
paccTosiHue OT MPAMOU 110
IJI0CKOCTH

35

VYTIBl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOMN U
IIJIOCKOCTBIO

36

JIByrpaHHbIN yrod,
JIMHEMHBIN yron
JBYTPAHHOTO yIiia

37

JIByrpaHHbIN yrod,
JIMHEHHBIN yroJj
JBYTPAHHOTO yIiia

38

[TepnieHMKYISIPHOCTH
MJIOCKOCTEH: TPU3HAK
MePIEeHIUKYISIPHOCTH
JBYX IJIOCKOCTEN

39

[leprieHTUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK
MEePIEHIUKYISIPHOCTU
JIBYX IIJIOCKOCTEMN

40

[lepneH AUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK




MEPIEHINKYIAPHOCTH
JIBYX TUIOCKOCTEM

41

Teopema o
TPEXNEPIICH IUKYIISIPAX

42

Teopema o
TPEXNEPIICH IUKYIISIPAX

43

Teopema o
TPEXNEPIICHIUKYIISIPAX

44

KonTpossHas padora no
TeMaM
"[lepnieHIUKYISAPHOCTH
MPSAMBIX U IJIOCKOCTEN" U
"VYrisl MeXTy NPSMBIMA 1
miockocTsamu"”

45

[TonsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTIOTpaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOTpaHHUKA

46

HpI/ISMaZ N-yroabHas
IIpu3Ma; rpaiu u
OCHOBAHUA IIPU3MBI;
IpsAMasa 1 HAKJIOHHAasa
IIPpU3MBI; OokoBas u
IMOJIHAA TOBEPXHOCTDH
IIPpU3MBbI

47

[Tapamenenurnen,




IIPSIMOYT OJIbHBIN
HapajuleJIenuIe]] U €ro
CBOMCTBA

48

[Inpamuia: N-yroybHast
nMpamua, rpaHu u
OCHOBAHUE MUPAMU/IBL;
OOKOBas U MOJIHAs
MTOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U ycE€UEHHAas
nupamuia

49

[IpaBunbHBIE
MHOTOTPaHHHUKH: TIOHSTHE
MIPAaBUIILHOTO
MHOTOTpaHHUKA;
MpaBWJIbHAS TPU3Ma U
MpaBUJIbHAS TUPAMUJIA;
MpaBWJIbHAS TPEYTOJIbHAS
MUpaMuia ¥ NpaBUIbHBINA
TeTpa’ap; Kyo

50

[IpencraBnenue o
MPaBUITLHBIX
MHOTOTpaHHHUKaX:
OKTasp, J0JAeKadip U
HUKOCadIP.

51

Cummertpus B
MIPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEJILHO
TOYKH, IPSAMOH,
IUIOCKOCTH.




DNEeMEHTBICUMMETPUH B
MUpaMUIax,
napauleenunenax,
MPaBUILHBIXMHOTOTPAHHH
Kax

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAaJIU, YIJIbl

53

[Tnomaas 6oxoBOM
MOBEPXHOCTH U MOJHOU
ITOBEPXHOCTH MPSMOU
MIPU3MBI, TUIOIIA/Ib
OCHOBaHUH, TEOpEMA O
OOKOBOM MOBEPXHOCTH
NPAMOUN MPHU3MBbI

54

ITmomans 0OKOBOI
MTOBEPXHOCTH U
MMOBEPXHOCTH MTPABUIIBHOM
MAPaMHM/JIBI, TEOpEMaA O
Iomaa 6OKOBOH
MMOBEPXHOCTH YCCYEHHOU
A PAMM/IBI

55

KounTpossnas pabora o
Teme "MHororpaHHuku"

56

[TousaTreo000BEME

57

OO6BEMIIUpPaMUIBI

58

O6BEMIIUpaMUIBI

59

O6BEMIIUpaMUIBI

e R




60

OO6BpEMIUpamMuIb!

61

OO0BEMIIPU3MEI

62

OO0BEMIIPU3MEI

63

OO0BEMIIPU3MEI

i

64

KonTtponsHas padora o
teMe "O0bEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpEHue, 06061IeHNE
CUCTEeMaTU3als 3HaHH.
[ToctpoeHune ceueHuii B
MHOTOTPaHHUKE

66

[ToBTOpeHue, 0600IICHNE
CHCTEMAaTH3aIHs 3HAHWH.
Brrunciienue paccTosHUM:
MEXIY ABYMS TOUKaMU,
OT TOYKH JI0 IPSIMOH, OT
TOYKH JI0 INIOCKOCTH,
MEXITY
CKPEILMBAIOIIUMHUCS
NPSAMBIMU

67

HroroBaskoHTpobHasIpad
oTa

68

[ToBTOpEeHUE, 0000IICHNE
CHCTEMAaTH3aLMs 3HAHUIA.
Brruncienue yrios:
MEXIY
CKPEIIMBAIOIIUMHUCS
MPSIMBIMU, MEX]TY TTPSIMOMA




U IJIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB, YIJIOB
ME¥Ky INIOCKOCTSMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIED
a00ThI

IIpakTHyeckuep
a0doThI

Harauzyye
HHS

DJIeKTPOHHBbIeNN(PPOBHIEOOPA30BATEIID
HbIepecypchl

Cdepa u map: 1eHTp,
paauyc, tuamerp;
I01Ia1b
MTOBEPXHOCTHU chepbl

B3anmuoe
pacnosioxkeHue cepsl
Y TUTOCKOCTH;
KacaTesbHas
MIJIOCKOCTH K cepe;
IJI01a b CHephl

N3obpaxenue chepsl,
1apa Ha MIOCKOCTH.
Ceuenusiapa

Huwmaapudeckas
MTOBEPXHOCTb,
oOpazymomiue
IAJTUHIPHIECKOM
MMOBEPXHOCTH, OCh
HAJTUHIPHIECKOM
MMOBEPXHOCTHU

[Hunmuuap: ocHOBaHUS
1 OOKOBas
MOBEPXHOCTb,




oOpa3yrolas u ocCh;
II0MIa b OOKOBOW U
IIOJTHOW ITOBEPXHOCTH

N3o06paxenune
LWIMHpA Ha
JI0CKOCTH. Pa3zBéprka
nunuHapa. CeyeHus
HWIMHIpa
(TTOCKOCTHIO,
MapayieIbHON WK
MEPIEHIUKYIISIPHON
OCH LUJIMH]IpA)

Konnueckas
TTOBEPXHOCTb,
obOpazyromue
KOHHUYECKOI
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTHU

Konyc: ocHoBaHue u
BEpIINHA,
oOpa3ymolas 1 ocCb;
IUIoIAaas OOKOBOM U
MTOJTHOM MOBEPXHOCTH

Y ceu€HHBIN KOHYC:
oOpa3ymoiiue u
BBICOTA; OCHOBAHUS U
O0KOBasi MMOBEPXHOCTb

10

N306paxeHue KoHyca




Ha IUIOCKOCTH.
Pas3sépTka KoHycCa.
Ceuenus koHyca
(TI0CKOCTHIO,
IapajuIeIbHON
OCHOBAHUIO, U
IJI0CKOCTBIO,
MPOXOSIIEH yepe3
BEPIIHHY)

11

KoMmOunarmus ren
BpaIllEHUS U
MHOTOTPaHHUKOB

12

MHororpaHHuk,
OTIMCAHHBIN OKOJIO
chepsr; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEeJIO BpalleHUs

13

ITousarue 00 00BéMeE.
OCHOBHEBIE CBOMCTBA
00BEMOB Tenn

14

OOBEMIMIMHAPA,
KOHYca

15

O06béM mapa u
101 A b CHephl

16

ITogo6HBIE Tea B
MIPOCTPaAHCTBE.
CoOoTHOILIIEHUS MEKTY
IUIOIIAAIMH




IIOBEPXHOCTEH,
00BEMaMHU 110 I0OHBIX
TEN

17

KontponsHas pabora
o TemaM "Tena
BpamieHus" u
"O0BemsbI Ten"

18

BexTop Ha mockocTu
U B IIPOCTPAHCTBE

19

CnoxeHue u
BBIYUTAHUCB eKTOpOB

20

YMHOKEHUEBEKTOPAH
a4KCIIo

21

Paznoxkenue BekTopa
0 TpEM
HEKOMIUTAHAPHBIM
BEKTOPAM.
[IpaBunonapasnnenenu
neja

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHECHHUEM TPABHII
IEUCTBUM C
BEKTOPaMH

23

IIpssMoyronpHas
CUCTEMa KOOPJIUHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3anaun B




KOOpAMHATAX

24

Yroiu mexnay
BEKTOPaMH.
CkansipHoe
IIPOU3BEICHUE
BEKTOPOB

25

Brruncnenue yrios
MEXIY IPSAMBIMHU U
TJTOCKOCTSIMH

26

Koopaunarso-
BEKTOPHBIN METOJ PH
penieHnu
F€OMETPUYECKUX
3a1a4

27

KontponbHas padota
o teme "BekTopsl u
KOOpPJIMHATHI B
npocrpanctae"

28

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTH3aLH
3HaHui. OCHOBHBIE
¢burypsl, GhakTsl,
TEOPEMBI Kypca
IJIAHUMETPUHU

29

IToBTOpEHNME,
o0o01enue u
CUCTEMAaTH3aLMs
3HaHUH. OCHOBHBIE




¢burypsl, hakTsl,
TEOpeMBI Kypca

IIaHUMETPUU

30

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTH3aIIH
3HAHUU. 3aJaun
MJIAHUMETPUHU U
METO/IbI UX PEIICHUS

31

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3allHs
3HaHui. 3amgadyun
IJIAHUMETPUU U
METO/Ibl UX PEIICHUS

32

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTH3aLH
3HaHui. OCHOBHBIC
¢burypsl, GpakThl,
TEOPEMBI Kypca
CTEPEOMETPUHU

33

HToroBasskoHTpoJIbHA
spaboTa

34

IToBTOpEHME,
00001ICHUE
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

- b.I'. 3uB. /lugaktyeckue marepuaisl o reometpun 1 10 kmacca.
Mocksa. IlIpocsemenue.2007

- b.I'. 3uB. /Ilugaktuyeckue maTepuansl o reomerpun ais 11 kiacca.
Mocksa. IlIpocsemenue.2011r.

- C.M. CaaksH, B.®. byry3oB. U3yuenue reomerpuu B 10-11 knaccax. Kaura mis
yuurtens. Mocksa. [Ipocsemenne.2007

- B.A. fposenko [loypounsie pazpaboTku no reomerpun. JuddepeHmpoBaHHbIM
noaxond, 10 knacc. MockBa. «BAKO». 2009
- B.A. fposenko [loypounsie pazpaboTku 1mo reomerpun. JuddepeHmpoBaHHbIH
noaxon, 11 ximacc. MockBa. «BAKO». 2012
- E.M. PabunoBuu Matemaruka. 3aauu Ha roTOBBIX uepTexkax. ['eomerpus. 10-11
kiaccel. MockBa. MJIEKCA. 2008
- A.Tl. EpmioBa, B.B. I'o1o6opoapko. MaremaTuka. Y cTHBIC TPOBEPOYHBIC U

3ayéTHble paboThl. YcTHas reomerpus. 10-11 kmacesl. Mocksa. MTJIEKCA. 2005

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubaunoreka IIOP m.edsoo.ru



PABOYASA TIPOI'PAMMA

yueOHoro npeamera « BeposiTHOCTb M CTATHCTHKA.
ba3oBblil ypoBeHb»

115t ooyvaronuxcst 10-11 kimaccon

HOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma yuyeOHOro Kypca «BepoSATHOCTh M CTaTUCTHUKA»
6azoBoro ypoBHs ansi oOywarommxcs 10 —11 kimaccoB pa3paboraHa Ha OCHOBE
@denepadbHOrO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHJApTa CPEIHETrO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
NPEIbSABIIEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIUN POCCUUCKOTO
oOpaszoBanus. Peanuzanus mporpaMMbl 00€CTIEUMBAET OBJAJECHUE KIIOUYEBBIMU
KOMIIETEHIIUSIMH, COCTaBISIOIIMMU OCHOBY JUIS CaMOPAa3BUTHS U HENPEPBIBHOIO
00pa30BaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEILHOTO
pa3BUTHUS JTUYHOCTU O0YYaOLTUXCA.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

VYyeOnbiii Kypc «BeposSTHOCTh M CTaTHCTHKa» 0a30BOI0 YPOBHS SBISETCS
POJOJIKEHUEM W Pa3BUTHEM OJHOMMEHHOTO YYEOHOro Kypca 0a30BOTO ypOBHS
ocHoBHOM mikonbl. Kypc mpennasHadeH st GopMupoBaHUS y OOyYaromIumxcs
CTaTUCTUYECKON KYJIbTYpbl M IIOHMMAaHHUS POJIM TEOPUM BEPOSITHOCTEH Kak
MaTEeMaTUYECKOTO MHCTPYMEHTA JIJISl U3YUYEHUsS CIIyYalHBIX COOBITUM, BEIUYUH H
npouieccoB. Ilpu m3ydeHum Kypca oOoramaroTcs MPEACTaBICHUS YYaluXCsi O
METO/1aX MCCIEAOBaHUS U3MEHYMBOIO MUPA, Pa3BUBACTCS IOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MAaTEMaTHYECKHUX METOJIOB TIO3HAHHS KaK HEOThEMJIEMOH 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

CoaepxaHue Kypca HampaBJiICHO Ha 3aKpeIyIeHHWE 3HAHUM, MOJYyYEHHBIX MpU
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA PA3BUTHE IMPEICTABICHUN O CIyYalHBIX
BEJIMYMHAX W B3aUMOCBA3SAX MEXIY HUMHU HAa BaXHBIX NPUMEpPAX, CHOKETHI
KOTOPBIX NOYEPIHYTHI U3 OKPYKAOIIETO MUPA.

B cooTBeTrcTBMM ¢ yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKA» CpeAHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJICJICHBI



CIIEIyIOIIME OCHOBHBIE cojepKaTenbHble JUHUU: «CiydailHble COOBITHS H
BEPOSITHOCTUY, «CilydailHble BEIMYMHBI U 3aKOH OONBIIUX YHCEI.

BaxHylo 4acTh Kypca 3aHMMaeT H3YyY€HUE TIEOMETPUYECKOIO U
OMHOMMAJILHOTO pacIpeiesieHUid U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMU
— MOKAa3aTeJIbHbIM U HOPMaJIbHBIM pacClpeaesICHUSIMH.

Copnepxxanne nuHuM «CroydallHble COOBITUS W BEPOATHOCTU»  CIYKUT
OCHOBOHM Juisi (hOPMHUPOBAaHUS MPEICTABICHUNA O pacHpeiesieHUH BEpOSTHOCTEH
MEXIY 3HAUYCHUSAMH CIy4alHbIX BEJMYMH, a TaKXe 3Ta JIMHUSA HEoOXoAuMa Kak
0a3a 118 U3ydeHUs 3aKOHAa OOJBIIMX YHced — (PYHAAMEHTANIbHOIO 3aKOHA,
JIEMCTBYIOLIETO B NPUPOJAE U OOIIECTBE M HMMEIOIIET0 MaTEeMaTHUYECKYHO
popmanmuzanmo. Cam 3aKOH OOJBIIMX YKCEN MPEAJIaracTcs B O3HAKOMMTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIIOJIb30BAHMEM MaTEMaTHUYECKOro (popManu3ma.

Tembl, cCBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YalHBIMM  BEJIMYMHAMM,
aKIEHTUPYIOT BHUMAaHHE IIKOJIBHUKOB Ha OMUCAHUU W U3YYCHHH CIIyYalHbBIX
ABJICHUN C TOMOIIBIO HENpPephIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISIETCS
NOKa3aTeJIbHOMY W HOPMAaJbHOMY paclpellefICHUsIM, TpU ATOM Mpearnoiaraercs
O3HAKOMUTEIBHOE U3y4YeHHE Marepuana ©0e3 J[10Ka3aTeNbCTB MPUMEHSEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM II/TAHE

Ha wu3yuenue xypca «BeposTHOCTh W CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | dYac B HENENI0 B TEUEHHWE KaXIOro rojga oOydeHws, Bcero 68
y4eOHBIX YacOB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C TMOMOIIBI0 Tabnui, u auarpamm. CpenHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCTIEPUMEHTHI (OMBITHI) U CIyYaiiHbIe COOBITHS. DJIEMEHTApHbIC
coObIThs (MCcx0/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHI U
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJ| COOBITUSAMU: TIEpeceUeHUE, 00beTMHEHUE, POTUBOIOIOKHbIC
coObITHs. J{uarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KombunaTopHoe npaBwio ymHoxeHus. [lepectanoBku u dakropuan. Yucmo
couetranuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIHBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITaHUN bepHymu.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
OXXMJAHUE, JHCIEPCHUs W CTAaHJAPTHOE OTKIOHEHuE. llpumepsl npuMeHeHUs
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXUJAHUE CYMMBl CJIy4alHBIX BEJIMYMH. MaremaTrndyeckoe OXUJaHUuE U
JUCIIEpCHs T€OMETPUYECKOTO 1 OMHOMUAIBHOTO paclpeeIeHUN.

3akoH OOJBIIMX YHCEI W €ro pojb B HaykKe, NPUPOJEC M OOIICCTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Iprmepsl HENpPEPBIBHBIX CIyYalHbIX BelW4yuH. [loHATHE O T™IOTHOCTH
pacnpeneneHus. 3aqayu, NPUBOASAIINE K HOPMAIIbBHOMY pacrpenesieHuto. [lonsarue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YYaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBoro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroOIICH cpeibl, IUTAHMPOBAHMS IIOCTYIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YelIOBEUeCKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAWUBUAYAJIBHO M B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU Oeltic MBUSMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble 1ornueckue AecTBUS:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIaccu(UKaIMi, OCHOBAaHUS i OOOOIICHWS W CpPaBHEHHS, KPHUTEPHH
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (akTaxX, MAHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX,



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (IIpsIMbIE U OT IPOTUBHOI0), BHICTpanBaTh apryMEHTALHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENBHO (HOPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IMpe/ICTaBICHMUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hvle  Oelicmeus, o0becneuusarom

cpoOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUWUXCAL.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh NOJyYEHHBIN pE3yIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOJICTBO MO3UIIMIA; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvhvle — pezynamueHnvle  Oelicmausl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

COCTAaBIIATH IJIaH, alITOPUTM PEIEHUsS 3a/1ay, BEIOUPATh CIIOCOO pEeIIeHUs C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcCMM Kak OCO3HAaHHS
COBEPIIAEMBIX JECUCTBHM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS Tpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YuTaTh U CTPOUTH TAOJHIIBI U AHATPAMMEI.

OnepupoBaTh  MOHATHAMH:  CpeaHee  apupMETHUYECKOe,  MeauaHa,
HauOOJIbIIICe, HAMMCHBIIICE 3HAYCHHUE, pa3MaX MAaCCHUBA YMCIIOBBIX JIAHHBIX.

OnepupoBaTh TMOHATHAMU: CIYYaHHBIA AKCIIEPUMEHT (OIBIT) W CIIy4aitHOE
coOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIyYailHOTO OIBITA;
HAXOJUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXHBIMH CIIYYaHHBIMUA COOBITHSIMH,
HaXOAUTh W CPABHUBATH BEPOSTHOCTH COOBITHH B W3YYCHHBIX CIydYalHBIX
OKCIIEPUMEHTAX.

Haxomute u ¢GopMynmHpoBaTh COOBITHS: TEPECCUYCHHE U OOBEIUHCHUE
JAHHBIX  COOBITHH, COOBITHE, TMPOTUBONOJOKHOE JaHHOMY  COOBITHIO;
MOJIb30BaThCs IUarpaMmamMu Jisiepa U GopMysoil CloKeHUs BEPOSITHOCTEU MpH
pEIIeHUH 3aad.

OnepupoBaTh MOHATUSIMU: YCIOBHAsl BEPOATHOCTh, HE3aBHCHUMbIE COOBITHS;
HaXOAUTh BEPOSITHOCTH C TOMOIIBIO MMpaBUja YMHOXKEHHs, C MOMOIIbIO JlepeBa
CJIy4aifHOTO OIIbITA.

[TpumeHsaTh KOMOMHATOPHOE TTPABWIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh TMOHATUSIMH: HWCIIBITAHUE, HE3aBHUCHMbBIC WCIBITAHUS, CEpUs
UCTIIBITAHUM, yCleX MW HeyJdaya; HaXOAUTh BEPOSTHOCTH COOBITUNA B CEpHUH
HE3aBHCHMBIX HCIIBITAHUHN JI0 TIEPBOTO yCIeXa; HAXOIUTh BEPOSTHOCTH COOBITUH B
cepuu ucnbpITaHui bepHysuuy.

OnepupoBaTh  MOHATHUSMHU:  ClIydailHas  BEJIIMYWHA,  paCIpEICIICHUE
BEPOSITHOCTEH, JUarpaMMa pacipenesieHusl.

11 KIJACC

CpaBHUBaThb  BEpPOSITHOCTM  3HAUYEHUH  CIy4yalHOW  BEJIMYMHBI MO
paclpeeNCHUIO WM C IIOMOIIBIO JAArPaMM.

OnepupoBaTh MOHATUEM MATEMAaTUYECKOT'O OKHUJIAHUS; IPUBOJUTH MPUMEDHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npencraBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBieHre 0 HOPMAJIbHOM PACIIPEACICHHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

HpeILCTaBJ’ICHI/IG JaHHBIX U OITKMCAaTCJIbHaA
CTaTUCTHUKaA

CrnyyaiiHble OTIBITHI U CITy4aiiHble COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMU
3JIEMEHTapHBIMH HCXOJIaMH

Omneparuu HaJ| COOBITHSMU, CIIOKEHUE
BEPOSITHOCTEN

YcnoBHas BEpOATHOCTb, ACPEBO
CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI

DneMeHTbl KOMOMHATOPUKH

CepI/II/I IIOCJIC0BATCIIbHBIX HUCIIBITAaHHUI

CrnyyaiiHble BETUUUHBI U paclpeaecHus

0 N o o

O00011IeH1E U CUCTEMATH3ALUS 3HAHUN

Ao W A~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kourponssie  Tpakruuecie (uu¢pposwIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 MareMatnueckoe 0)KUAAHNE CITydalHON 4
BEJTMYMHBI
9 }lncnevpcnf[ U CTaHJapTHOE OTKJIOHEHHE 4 1
CIIy4aifHOM BeJIMYUHBI
3 3aKoH OOJBIINX YUCEIT 3 1
4 HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI 5
(pacmipenenenwsi)
5 HopmanwsHoe pacnipeneneHus 2 1
5 [ToBTOpEHwUE, O606IH€HI:IG u 19 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpencraBnenne JaHHBIX ¢ TOMOIIBIO
TaOIUI ¥ AUarpaMm

Cpennee apudmeTndeckoe, MeauaHa,
HauOOJIbIIIee U HAMMEHbIIICE 3HAYCHHUS,
pa3Max, Tucrepcusi, CTaHIapTHOE
OTKJIOHEHHUE YHCITIOBBIX HAOOPOB

Cpennee apudmeTrueckoe, MeMaHa,
HanOoJIbIIIee U HANMEHBIIIEEe 3HAYCHNS,
pa3max, TUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHEHUE YMCIIOBBIX HAOOPOB

Cpennee apudmernyeckoe, MeIuaHa,
HauOoJbllIee U HAaMEHbIIee 3HAUCHHUS,
pa3Max, Tucrepcus, CTaHIapTHOE
OTKJIOHEHUE YHCIIOBBIX HAOOPOB

CrnyyaiiHble SKCIEPUMEHTHI (OTIBITHI) U
ciydaifHble COOBITUS. DJIeMEHTapHbIC
COOBITHS (MCXO/IBI)

BeposTHOCTB CiTy4aifHOTO COOBITHS.
BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITUSIMH




BeposTHOCTB ClTy4aiiHOTO COOBITHS.

7 1
[IpakTuyeckas pabora
Omneparuu HaJ, COOBITHUSMU:
3 nepeceyeHue, 00beTMHEHUE COOBITHIHA, 1
MPOTHBOIIOJIOKHBIE COOBITHSL.
Huarpammsl Ditnepa
Omneparuu HaJl COOBITHSMU:
9 nepeceveHre, 00beAMHEHUE COOBITHIA, 1
MIPOTHBOIIOJIOKHBIE COOBITHSL.
Huarpammsl Dinepa
10 dopmyria cI0KEeHUS BEPOSTHOCTEH 1
YcnoBHast BEpOSTHOCTh. Y MHOKECHUE
11 BEpPOSATHOCTEH. JlepeBo cirydaifHOTO 1
AKCTIEPUMEHTA
YcnoBHast BEPOATHOCTh. Y MHOKEHUE
12 BEpOSATHOCTEH. JlepeBo cirydaifHOTO 1
AKCTIEPUMEHTA
VYcnoBHas BEpOSTHOCTb. Y MHOXKEHUE
13 BEpOSATHOCTEH. JlepeBo cirydaifHOTO 1
IKCTIEPUMEHTA
14 dopmyra MOJHONU BEPOATHOCTH 1
15 dopmyra MOJTHONU BEPOATHOCTH
16 dopmyiia MOJTHON BEPOSITHOCTH. 1
He3zaBucumbie coObITHS
17 KonTtponsHas pabora 1
18 Kom0OuHaTOpHOE NMPaBUIIO YMHOKEHUS 1
19 IlepecTaHoBKM U pakTOpUan 1
20 Hucno coueranuit 1




Tpeyrosbnauk Iackansa. @opmyna

21 6unoma Herotona
bunapHsIii c1y4aiiHbIN ONBIT
(ucnblTaHKE), yCIEX U Heynaya.

22 HezaBucumsle ucnbitanus. Cepus
HE3aBUCUMBIX UCTIBITAHUH JI0 TIEPBOTO
ycrexa

23 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm
Cepust HE3aBUCHMBIX UCTIBITAHUH.

24 [IpakTnueckas pabota c
HCII0JIb30BAHNUEM AJIEKTPOHHBIX TAOJIHNIL

25 CrydaiiHasi BeIMIHHA

26 Pacnpenenenue BeposiTHOCTEN.
Juarpamma pacnpeneneHus

97 CyMMa 1 NpOU3BEIECHUE CITyYalHbIX
BEJTUYMH

28 CyMMa 1 pou3BEJACHUE CIYYaHbIX
BEJTUYHH

29 [Ipumepsl pacnpeneneHuii, B TOM 4UCie
reoMeTpruecKoe 1 OMHOMHANILHOE

30 [Ipumeps! pacnpeneneHuii, B TOM YHCIie
reoMeTpruecKoe 1 OMHOMHANLHOE

31 [ToBTOpEHUE, 0000IICHNE 1
cucTeMaTH3alys 3HaHUi

39 [ToBTOpeHue, o6o0IIeHNE U
cucTeMaTH3alys 3HaHUi

33 HToroas koHTpoJbHas paboTa




34 [ToBTOpenue, 06001IIeHNE U

CUCTEMAaTU3alus 3HaAaHUHN

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[ToBTOpeHnue, o6o0IICHNE,
cucremarusanus 3HaHui. CiyyaiiHbie
OTIBITHI U BEPOSTHOCTH CITy4ailHbIX
coObITHil. Cepuu HE3aBUCUMBIX
HCTIBITAaHUI

[ToBTOpEeHue, 0600IICHNE,
cucreMarusanus 3HaHui. CirydaiiHble
OTIBITHI U BEPOATHOCTHU CITy4ailHbIX
coOpIThii. Ceprn HE3aBUCUMBIX
WCIIBITAHUN

[ToBTOpeHue, o6o0IICHNE,
cucrtemaTusanus 3Hanuii. CiydaiiHbie
OTIBITHI M BEPOSTHOCTHU CITy4aiHBIX
coObITuii. Ceprn HE3aBUCUMBIX
HCITBITAHUH

[ToBTOpEHUE, 0000IICHNE,
cucreMaru3anus 3HaHuil. CiydaiiHble
OTIBITHI U BEPOSTHOCTHU CITy4alHBIX
coObIThii. Cepuu HE3aBUCUMBIX
HUCIIBITAHUM

[Ipumeps! npuMeHeHus
MaTeMaTHYeCKOTO OKUTaHH
(cTpaxoBaHue, oTepes)




MaremMaTH4uecKkoe OXKHNJAHUC CYMMBI

0 CIy4alHbIX BEJTUYUH
MaremaTrnueckoe 0)KUJaHue

7 T€OMETPUYECKOTO U OMHOMHAIILHOTO
pacrpeneneHuin
MaremaTrnueckoe 0)KUJaHue

8 r€OMETPUUECKOr0 ¥ ONHOMHUATBHOTO
pacrnpeneneHuin

9 Jucnepcus U cCTaHAAPTHOE OTKJIIOHEHHUE

10 Jucnepcus u cTaHAapTHOE OTKIIOHEHHE

11 Jucniepcr TeOMETPUYECKOTO U
OMHOMHAIBHOTO PaCIIpECIICHUS

12 [IpakTnueckas pabota c
WCII0JIb30BAHUEM AJIEKTPOHHBIX TAOIHUIL

13 3akoH O0JbIINX yucen. BeibopouHsbIit
METOJ UCCIIEJOBaHUN

14 3akoH 00JbIINX yucen. BeibopouHbIit
METO/1 UCCIIEIOBAHUI

15 [IpakTuueckas pabora ¢
WCII0JIb30BAHUEM JIEKTPOHHBIX TAOJIHUIL

16 Hrtoropas koHTpoJIbHAs paboTa
[Ipumepbl HEMPEPHIBHBIX CIy4alHBIX

17 Benu4MH. OYHKIINA IJIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacrpeseneHue U ero CBoMcTBa
[Ipumepbl HEMPEPHIBHBIX CIy4aitHBIX

18 BeJIMYMH. OYHKIMS IIOTHOCTU

pacnpeaciiCHu. PaBHOMepHOG




pacIpeeneHue U €ro CBOMCTBA

19

3anauu, NIPUBOAALINE K HOPMAIBHOMY
pacupeneneHno. yHKIHS IUIOTHOCTH U
CBOMCTBA HOPMAJIBHOI'O PaCHpEACICHUs

20

[IpakTuyeckas pabora c
HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6JII/III

21

[ToBTOpEeHue, 0600IICHNE U
cucreMatru3sanus sganui. OnncareisHas
CTaTUCTHUKA

22

[ToBTOpEeHUE, 0600IIEHNE 1
cucreMaru3anys 3Hanui. OnucareilnHas
CTaTHUCTHKA

23

[ToBTOpenme, 0600IIEHNE U
cucreMatusanys 3HaHui. OIIBITHI C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH

24

[ToBTOpeHue, 0600IICHNE 1
cucremMaTu3anus 3HaHuH. OMBITHI C
PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIMU
COOBITHSIMH

25

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaTH3alus 3HaHUid. Beruucienue
BEPOSATHOCTEH COOBITHI C IPUMEHEHHUEM
(dbopmyn u rpadhUIECKIX METOJIOB
(koopaMHAaTHas TpsiMasi, IepeBo,
nuarpamma Jiepa)

26

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3alus 3HaHui. Beruucienue




BEPOSATHOCTEH COOBITHI ¢ MPUMEHEHNEM
dbopmyI u TpadUIECKIX METOIOB
(koopauHaTHas OpsMasi, JEpEBO,
auarpaMmma Jusepa)

27

[ToBTOpEHue, 0600MICHNE U
cucTeMaTu3alus 3HaHuil. Beruucnenue
BEPOSITHOCTEN COOBITHI C MPUMEHEHNEM
dhopmyn u rpaduuecKX METOI0B
(koopaMHaTHas npsMasi, JepeBo,
auarpaMma Jumepa)

28

[ToBTOpenue, 0600IEeHNE U
cUcTeMaTu3alus 3HaHuil. Beraucnenue
BEPOSITHOCTEHN COOBITHI C MPUMEHEHNEM
dhopmyn u rpaduuecKrX METOI0B
(koopauHaTHas IpsMasi, JepeBo,
auarpaMma Jumepa)

29

[ToBTOpeHue, 0600IICHNE 1
cucrtemaTtusanus 3HaHuil. CinydaitHeie
BEJIMYUHBI M pacIpeiesieHus

30

[ToBTOpEeHUE, 0600IICHNE 1
cucrtemaTtusanus 3HaHuil. CinydaitHeie
BEJIMYUHBI M pacIpeielIeHuUs

31

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWM.
MareMaTHYeCKOE OKUIaHUE CITyIalHOM
BEJTUYNHBI

32

[ToBTOpEHue, 06001mEeHNE U
CHUCTEMATHU3aIUA 3HAHUMH.
MaremaTuuecKkoe 0KUAaHUE CIy4alHON




BCIINYNHBI

33 HTorosas koHTpoJbHAs padoTa 1

34 [ToBTOpEHwUE, O606HI€HI:I€ u 1
CHCTeMaTH3allKsl 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

"Maremaruka. BepositHocTh 1 cratuctuka 10-11 knaccsl. ba3oBsiil u
yrayonéHHbiid ypoBeHb'". B 1Byx uactax. [IpocBemenue. ABTopbl: Boicorkuit
N.P., Amenko U.B.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. Teopus BeposTHOcTe# n cratuctuka. 10-11 kimacchbl. DkcriepuMeHTaIbHOE yaeOHOe
nocobue, 0. H. Tropun, A. A. Makapos, U. P. Beiconikwuii, 1. B.

Smenko

2 Marematuka. Y HUBEpCaIbHbBII MHOTOYPOBHEBBIH COOpHUK 3a1a4 7-9

k1., [IpocBemenne. 2020-2022. ISBN:978-5-09-075041-7. ABTopsl: Beicomkuii U.P.,
N.B.Amenko.

3. Pabouas TeTpasap o Matemaruke cepun "EI'D 2022. Maremaruka"

MIIHMO. 2022 roa. Astopsi: Beiconkuii 1.P., lllamapuna B.1O. Tlox penakmueit
N.B.AmeHko.

4. Vuebnoe nocobue "Teopus BeposTHocTel U craructka". MLIIHMO. 2018 rox.
O.H.Tropun, A.A.Makapos, U.P.Beicoukwuii, .B.Anienko

5. DxkcnepuMeHTanbHOE yueOHOEe nocodue mia 10-11 k1. "Teopus BepoaTHOCTEH U
craructuka". MITHMO. 2023 roxg

6. Matematuka. BepositHocTh 1 cTatuctika. 10-11 kimacc. basosblii u
yrayonéuueiii ypoBHu. bynumosuu E.A., bynberae B. A. YaeGHoe nocooue. JInnus
YMK: BepositHOCTb M cTaTuctuka, 2023 roja

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka [IOP m.edsoo.ru
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