


COJEPKXAHUE

[TosicHuTenbHas 3amucka.

OOmasi ~ xapakTepucTHKa  y4eOHOTO  TIpeIMeTa
«Marematukay.

[enu n3yuenus: yueOHoro npeamera «MaTemMaTukay.

Mecto ydeOHOTO Mpeamera «MareMaTrukay B y4eOHOM
TUTaHE.

[Imanupyembie  pe3yiabTaThl  OCBOEHHUS  y4€OHOTO
npeamera «MartemaTukay.

JIMYHOCTHBIE Pe3yIbTaTHhI.

MeTtanpenMeTHble pe3yabTaThl.

[IpeameTHbBIC PE3YNIBTATHI.

PabGouass mporpamma ydebHOro Kypca «Anrebpa
U Haydajia MaTEeMaTUYECKOIO aHaTU3a»

[enun nzydenust yaeOHOTo Kypca.

MecTo yuebHOro Kypca B yueOHOM IUIAHE.

[InanupyeMbie TpeIMETHBIE PE3yJbTaThl OCBOCHHUS
paboueil mporpamMMebl Kypca (1o rogaM 00ydeHus).

Conepxanue yueOHoro kypca (1o rogaM o0y4deHus).

TeMarnueckoe IJIaHUPOBaHWE Yy4dyeOHOro Kypca (1o
rojam oOy4eHus).

Pabouast nporpamma yueOHoro kypca «I'eometrpus».

[enu n3yuenus: yueOHOTO Kypca.

Mecto y4ebHOro Kypca B yueOHOM ITUTaHE.

[nanupyemMble TpeIMETHBIE Pe3yJdbTaThl OCBOCHHUS
paboueit mporpaMmbl Kypca (1o rojiaMm 00ydeHus).

Copeprkanre yaeOHOTO Kypca (1o rojaM o0y4IeHUs).

TemaTnyeckoe TUTaHMpPOBaHHE Y4eOHOTO Kypca (1o
rojiaM o0y4eHus).

Pabouass mporpamMma yueOHOro kKypca «BeposTHOCTBH
U CTaTUCTHKA.

[enu n3zydenus: yueOHOTo Kypca.

Mecto yueOHOro Kypca B yueOHOM ILJIaHE.



[Inanupyemble NpeAMETHBIE pE3YNbTaThl OCBOCHHS
paboueii mporpaMMebl Kypca (1o rogaM oOydeHus).

Conep:xanue yueOHoro kypca (1o rogaM o0y4yeHus).

TeMarndeckoe IIaHUpPOBaHHE Y4uyeOHOro Kypca (1o
rojam oOy4eHus).

MatepuanbHO-TEXHUYECKOE 0OecTieueHHeE.

HOACHUTEJBHAA 3AIINCKA
OBLIASA XAPAKTEPUCTUKA YYEBHOI'O
HNPEAMETA «<MATEMATHUKA>

Jannas paboyasi mporpamMma mo y4eOHOMY MpeaMeTy
«Marematuka» 6a30Boro ypoBHs Jjisi oOydarommxcs 10—12
KJIaccoB  pa3paboTaHa Ha  ocHoBe  DeaepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJApPTa CPETHErO
oOmero o0pa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM,  TPEABABIAEMBIX K MaTeMaTHYECKOMY
00pa30BaHUIO, U TPAAUIUMA POCCUUCKOTO 0Opa30BaHMUS.
Peanmzanusi ~ mporpaMmbl  O0ECIIEUMBAET  OBJIAJICHHE
KJIFOYEBBIMUA KOMIETEHIIUSIMHU, COCTABJISIONIUMHU OCHOBY JJISI
CaMOpPa3BUTHUS U HENPEPHIBHOIO 00pa3oBaHUs, IIEJIOCTHOCTh
OOIIEKYyIbTYpPHOTO, JUYHOCTHOTO ¥  IIO3HABATEIBHOTO
pPa3BUTHS JMYHOCTU oOywaromuxcsi. B paboueii mporpamme
yudTeHbl uaen | nonoxeHus «KoHuenuuu  pa3BUTHS
MaTreMaTHdeckoro oobpasoBanus B Poccutickoit deneparumy.
B cooTBeTcTBHM C Ha3BaHWEM KOHUEMIIMM, MAaTEMAaTHYECKOE
o0pa3oBaHKE OJHDKHO, B YaCTHOCTH, MPEIOCTABIATH KaKIOMY
oOydJaromemMycsi ~ BO3MOXHOCTb  JIOCTIDKCHHUS  YPOBHS
MaTeMaTUYECKUX 3HAHUM, HEOOXOAMMOIo JUIS JaJdbHEHIICH
YCHEIIHON XU3HU B obOuiecTBe. MiMeHHO Ha pelieHue 3Tou
3a/1a4uM HalleJIeHa puMepHas pabouas mporpamMmma 06a3oBOro

YPOBHSI.
B »snoxy wmmdpoBoit Tpanchopmanuu Bcex cdep
YeII0BEYECKON JESITeTbHOCTH HEBO3MOKHO CTaTh

00pa3oBaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a3oBoi



MAaTEMATUYECKOM MOATOTOBKH. Y3KE€ B IIKOJIE MaTeMaTUKa
CIY’KUT OINOPHBIM MPEIAMETOM I H3YYEHUS CMEXHBIX
JUCUUIUIMH, a BJKM3HM TIOCIE€  IIKOJBl  PeaabHOMN
HEOOXOJIMMOCTBhIO CTAHOBUTCA HEMPEPHIBHOE OOpa3oBaHUE,
9TO TpeOyeT MOJTHOICHHOW 0a30BOM 0011e00pa3oBaTEIHbHON
MOATOTOBKKM, B TOM 4YHCIE€ U MareMaTH4ecKOW. ITo
0o0yCIOBJIEHO TE€M, YTO BHAIIKM JHU PacTeT YHUCIO
CIIEHHAIBHOCTEN,  CBSI3aHHBIX  C HEIMOCPEACTBEHHBIM
OpUMEHEHUEM  MaTeMaTUKU: U B cPepe  SKOHOMUKH,
U B OM3HECe, U B TEXHOJOTMYECKUX  O0JacTsIX, U JaxKe
B T'yMaHuTapHbIX  cdepax. Takum  oOpasom,  Kpyr
oOydJaronuxcsi, s KOTOpPhIX MaTeMaTHKa CTaHOBUTCS
3HAYUMBIM IIPEAMETOM, CYIIECTBEHHO PACIIUPSAETCS.
[IpakTryeckasi MOJe3HOCTh MaTEMAaTUKU OOYCIIOBIICHA
TeM, 4YTo €€ TpeAMETOM SBJISIOTCS (PyHIaMEeHTaIbHbIC
CTPYKTYpbl HAIllETO MHpa: MPOCTPAHCTBEHHBIE (HOPMBI
u KOJIMYECTBEHHBIE ~ OTHOIICHUS  OT  IPOCTEUIIMX,
YCBaMBaE€MbIX B HETMOCPEJICTBEHHOM OIBITE, /10 JOCTATOYHO
CIOXKHBIX,  HEOOXOIUMBIX  JIJII  pPa3BUTUS  HAYYHBIX
Y TEXHOJIOTUYECKUX ujeh. be3 KOHKPETHBIX MaTeMaTUYECKUX
3HAaHWM 3aTPYJHEHO MOHMMAHWE IMPHUHIMIIOB YCTPOWCTBA
Y UCIIOJIb30BaHUSI  COBPEMEHHOM TEXHUKH, BOCIPHUATHE

151 VHTEPIIpEeTaLUs pazHooOpazHon COLMAJIBHOM,
3KOHOMHUYECKOH, MOJIMTUYECKOU uHbopmaIm,
ManodhpexkTruBHA TOBCEIHEBHAS MpaKTHYeCKas

neATeNbHOCTh.  KaxnaoMmy  4esnoBeKy B CBOGH  KU3HHU
IPUXOJINUTCS BBINOJHATh JTOCTATOYHO CJIOKHBIE PACUYETHI
U COCTaBIISATb HECJIOKHBIE aJTOPUTMbI, HAXOAUTh HY>KHBIC
bopMynbl M OPUMEHSTh UX, BIAJAETh MNPAKTUYECKUMHU
Ipu€MaMHU TIEOMETPUYECKUX H3MEPEHUNM U  IOCTPOECHHUI,
yuTaTh WHGOpPMAIUIO, MPEACTaBICHHYIO B BUAY TaOIMuIl,
auarpaMm M rpaukoB, )KUTh B YCIOBHSIX HEONPEAEIEHHOCTH
Y IOHUMAaTh BEPOSTHOCTHBIM XapaKTep CIlydallHbIX COOBITHH.



OAHOBPEMEHHO C pacuiupeHueM cdep MNPUMEHEHHUS
MaTEeMaTUKU B COBPEMEHHOM 00IIecTBe BCE 0oJiee BaKHBIM
CTAaHOBUTCS MaTeMaTHIECKUN CTHJIb MBIIUICHHS,
MIPOSIBJISIIONITUIACS B ONPENeEHHBIX YMCTBEHHBIX HaBbIKaxX. B
MpoIecce W3Y4YeHUsT MaTEeMaTUKH B apCeHal MpUEMOB
M METOJOB MBIIUICHHS YEIOBEKa €CTECTBEHHBIM 00pazoM
BKJTFOYAIOTCS WHITYKITAS U JCTyKIIHS, 00o01eHne
M KOHKPETH3allus, aHallu3 H  CHHTE3, KiIacCu(uKarms
U cHCcTeMaTu3aius, abcrparupoBanue u aHajaorus. OOBEKTHI

MaTEMaTUYECKUX YMO3aKJIFOUEHUH, npaBuiIa ux
KOHCTPYUPOBAHUSI  PACKPBIBAIOT MEXaHU3M  JIOTUYECKHUX
MIOCTPOCHHI, CIOCOOCTBYIOT BbIPaOOTKE YMEHUS

dbopmynupoBaTh, OOOCHOBBIBATH U JOKa3bIBaTh CYXKICHUS,
TEM CaMbIM PAa3BHUBAIOT JIOTUYECKOE MblIeHUE. Bemytias
poJib  TPUHAIJICKUT MaremMaTuke B (OpPMHUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIUTAHUU
YMEHUW  JEWCTBOBaTh IO  3aJaHHBIM  AJITOPUTMAaM,
COBEPIIIEHCTBOBATh U3BECTHHIC U KOHCTPYHPOBATh HOBHIC. B
mpolecce  pelieHus 3aJad  — OCHOBHOM  yueOHOU
NEATeIbHOCTH Ha YpOKaX MaTeMaTUKH — pPa3BUBAIOTCS
TBOpYECKas W MPUKJIAAHAS CTOPOHBI MbIILIeHUs. OO0ydeHue
MaTeMaThKe JAa€T BO3MOXKHOCTb pa3BUBATh Y ydalluXCs
TOYHYIO, PAIlMOHAIBHYI0O U HMH(POPMATUBHYIO pedb, YMCHHUE
OTOHMpATH HauoOoee TIOIXOAIIIE SI3BIKOBEIE,
CHMBOJIMYECKHE, TIpadHUUEeCKHUe CpEACTBA IS BBIPAKEHUS
CYXKJICHUH U HaIJISIIHOTO UX MPEJICTABICHUSI.

HeoOxoaumMbiM ~ KOMIIOHEHTOM  OOILIEH  KyJIbTYpPHI
B COBPEMEHHOM TOJIKOBAaHHMM SIBJISIETCS 00Iee 3HAKOMCTBO
C METOJaMHu TO3HAHMS JCUCTBUTEILHOCTH, TPECTABICHUE
0 TMpeaMeTe M METOJE€ MaTEeMaTHKW, €ro OTJIWYUsS OT
METOJIOB €CTECTBEHHBIX M TI'yMaHUTAPHBIX HayK, 00
OCOOCHHOCTSIX TMPUMEHEHUS MATeMaTUKU JJIA pelieHus
HAay4YHBIX W NPUKIAAHBIX  3a7ad. Takum  oOpasom,



MaTeMaTHueckoe  00pa3oBaHME BHOCHUT  CBOM  BKIJaJ
B (hopMupoBaHHe 001IeH KyIbTyphl UeJIOBEKa.

N3ydyeHne MaTeMaTHKH CIIOCOOCTBYET SCTETHUYECKOMY
BOCIIUTAHUIO YEJIOBEKA, IIOHUMAHUIO KPACOTHl M H3SIIECTBA
MaTEeMaTHUECKUX paccyXIeHuUH, BOCTIPUSATHIO
reOMeTpUUYECKUX POPM, YCBOCHHIO I CUMMETPUHU.

HNEJU UBYUEHUA YYEBHOI'O ITPEJJMETA
«MATEMATUKA»

[IppopuTeTHEIMH  [EIAMH OOYYEHHUS MaTeMaTHKE
B 10—12 xnaccax Ha 6a30BOM ypOBHE SBJISFOTCS:

- (dopmupoBaHHE IEHTPAIbHBIX MAaTEeMAaTHUYECKUX
NOHATUH  (YUCJO, BEJIMYMHA, TeoMeTpuyeckas urypa,
MepEeMEHHAasi, BEPOSTHOCTh, (PYHKIMSI), OOECIEeUNBAIOIINX
MIPEEMCTBEHHOCTh W TIEPCIEKTUBHOCTh MAaTEMaTHYECKOTO
00pa3oBaHUs 00YUaIOIINUXCS;

- TIOJIBEICHHWE Y4YaIMXCS Ha JOCTYITHOM JUIsl HUX
YpOBHE K OCO3HAHHWIO  B3aMMOCBSI3M  MAaTEMAaTHKHU
U OKPYXKAIOIEr0 MHUpA, MOHMMAaHUE MaTeMaTHUKU KaK 4acTu
o0111e# KyIbTYphI Y€JI0BEUECTBA;

- pa3BUTHE  MHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH  ydJalmxcs, IT03HABATCIIbHOH aKTHUBHOCTH,
UCCIICIOBATCILCKMX YMEHUH, KPUTHYHOCTH MBIILIICHHUS,
MHTEpeCca K M3YYCHHIO MAaTEMAaTHKH;

- ¢dopmupoBaHre (PYHKIIMOHAIBHOW MaTeMaTHYECKOU
IPaMOTHOCTH: YMEHHS  pAaclo3HaBaTh MaTEMaTUYECKHE
aCmeKThl B pEaJbHBIX JKU3HEHHBIX CHUTyallUsIX W TpHU
M3YYEHUU JPYTUX Y4YEOHBIX TPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, POopMyIUpOBaTh UX HA
A3bIKE MaTeMaTHUKUA M CO3/aBaTh MaTeMaTHYECKHUE MOJIEIH,



MPUMEHATh OCBOCHHBIM MAaTeMaTUYECKUH ammapar s
pelieHus MPAKTUKO-OPUEHTUPOBAHHBIX 3ajaad,
MHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIC PE3YyJIbTATHI.

OCHOBHBIE JIMHUU COJIEpXKAHUS Kypca MaTeMaTUKHU
B 10—12 knaccax: «Yucnma W BBIYUCICHUA», «AnreOpa»
(«Anrebpanyeckue BBIPKECHUS, «YpaBHEHUS
U HepaBeHCTBa»), «Hauama maTeMaTHYEeCKOTrO aHallu3ay,
«I"eometpust» («I'eomeTpuueckure (GUIrypbl U HUX CBOMCTBAY,
«/3MepeHne reoMEeTpUYECKUX BEIMYUHY»), «BeposSTHOCTh
Y CTaTUCTUKa». JlaHHBIC JTUHUM PA3BUBAIOTCS MapalieIbHO,
Ka)kJass B COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJHAKO HE
HE3aBUCHMMO OJIHA OT JpPYroil, a B TECHOM KOHTAaKTe
u B3aumojierictBu.  Kpome  3Toro, wux  oObeauHsET
JOTHUYECKass  COCTaBIAIONIAsA, TPAAMIMOHHO  IpuUCylIas
MaTeMaTUKE W MPOHU3BIBAIOIIAS BCE MATEMATUUYECKUE KYPCHI
u coJiep KaTesIbHbIE JVMHUU. CdopmynupoBaHHoe
B ®DenepanbHOM TOCYAapCTBEHHOM  00pa30BaTeIbHOM
CTaHJapTe CpeIHero oluiero oOpa3oBaHusi TpeOOBaHUE
«BIAJICHUE  METOAaMU  JOKa3aTeNbCTB,  AJITOPUTMaMHU
pemeHuss 3amad; yMeHue GOpMYIHPOBATH OIMPEICICHHUS,
AKCUOMBI ¥ TEOPEMBI, MPUMEHATh WX, HPOBOAUTH
JIOKa3aTEIbHbIE PpACCYXIEHUS B XOAE€ pEUICHUS 3aJau»
OTHOCHUTCSI KO BCEM Kypcam, a (opMHpOBaHUE JTOTUUECKUX
YMEHUHN pachpefensercss Mo BCeM TrojaaM oO0ydeHus Ha
YpOBHE CpeHEro 00111ero 00pa3oBaHusl.



MECTO YYEBHOI'O ITPEJIMETA «MATEMATHUKA»
B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®DenepanbHbIM TOCYJIaPCTBEHHBIM
00pa3oBaTEIbHBIM CTaHJIapTOM CpeaHero o0111ero
oOpa3oBaHHMsI ~ MaTeMaTHKa  SBISIETCS  00sA3aTeNbHBIM
MpeaIMEeTOM Ha JaHHOM YpoBHe oOpazoBanus. Hactosieit
paboueii  mporpaMmoil  MpeAycMaTpuBaeTCsl — M3y4YEHHE
yueOHOro mpeamera «Marematvkay B paMKax TpEX
y4eOHBIX KYpCOB: «AJrebOpa U Hayajlla MaTEeMaTUYECKOIo
aHanuza», «['eomerpus», dopMUpOBaHUE JIOTHYECKUX
YMEHUH OCYIIECTBIIICTCS HAa MPOTHKECHUHN BCEX JIET 00yUEHUS
B CTapiieil INKOJE, a3JeMEHTHl JIOTUKH  BKJIIOYAIOTCS
B COJICp)KaHUE BCEX HA3BAHHBIX BBIIIE KYPCOB.

B yueOnom mumanme I['KY CCOII Ne 2 ropoga
Kpacnogapa na uzyuenue marematuku B 10 —12 kmaccax
oTBOoAMTCS MO 3 ydeOHBIX yaca B Hememo B 10 u 11kimacce
oOyuenus: (B ToM uucie Anredpa -2 uaca, ['eomerpus — 1
yac) 1 4 yueOHbIX yaca B 12 kiacce (B ToM uucie: Anredpa —
1 ugac, 'eometpus — 1 wac, BeposTHOCTH M cTaTUCTHKA-2
yaca), Bcero 350 yueOHBIX YacoB.

INJTIAHUPYEMBIE PE3YJbTATBI OCBOEHUA
YYEBHOI'O ITPEJIMETA <MATEMATHUKA»

OcBoenue yyeOHOro npeamera «MaremaThKa» JOJIKHO
o0OecreunBaTh JOCTUKEHHWE HA YpPOBHE CpPEIHEro OOIIEero
0o0pa3oBaHUs CIEAYIOUIMX JUYHOCTHBIX, METANpPeIMETHBIX
Y IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:



JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yIbTATBl OCBOCHHUS IMPOTPAMMBI

yueOHoro npenMera «MareMaTuka» XapakTepru3yITCs:
I'paxknanckoe BocnUTaHHe: - CPOPMHUPOBAHHOCTHIO
TPOKIAHCKOW TO3UIMHA  OOYYalomerocsi KaK aKTUBHOTO
M OTBETCTBEHHOTO  YJi€Ha  POCCHUHCKOTO  OOIIecTBa,
MIPEICTABICHUEM 0 MaTeMaTHYECKUX OCHOBax
(GYHKIIMOHUPOBAHUS ~ PA3JIMYHBIX  CTPYKTYp,  SIBJICHUH,
MpoIeNyp TPakTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI
U Tp.), YMEHHEM B3aWMOJICHCTBOBATh C COITMATHHBIMH

WHCTUTYTaMH B COOTBETCTBUU C UX byHKIUAMU
Y Ha3HAYCHUEM.

IHaTpuornuyeckoe BOCIIMTAHUE: -
c(hOopMHUPOBAHHOCTHIO POCCUUCKOMN TPaKIaHCKOH

UJICHTUYHOCTH, YBAXXEHHUSI K IPOUUIOMY M HACTOSIUEMY
POCCHUMCKOM  MAaTeMaTUKH, LIEHHOCTHBIM  OTHOILIECHUEM
K JOCTHXKECHUSM POCCUMCKUX MATEMATUKOB U POCCHMCKOU
MATEMATUYECKOM  IIKOJIbI, K  HCHOJIb30BAHHID  3THX
JNOCTUKEHUU B JIPyTUX HayKax, TEXHOJOTUsIX, cdepax
SKOHOMHUKHM.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMUS: OCO3HAHUEM
JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapo/Ja;
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO
MOBEAECHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKCHUN HAYKHU U JIESITEIbHOCTBIO YUEHOTO; OCO3HAHUEM
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

JcTeTnvYecKoe  BOCIUTAHHE: -3CTETUYCCKUM
OTHOLICHHUEM K MI/Ipy, BKJIHO4Yasd BCTGTI/II(y MATCMATHUYCCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peuIeHNH,

paCCYH(HCHHﬁ; BOCIIPHUUMYHNBOCTBIO K MaTCMaTH4C€CKUM
ACIICKTaM pa3JIMYHbIX BUAOB UCKYCCTBA.



dusuyeckoe BOCHUTAHHE:  -CHOPMHUPOBAHHOCTHIO
YMEHUS NPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HHTEpEcax
3I0pOBOTO M Oe30macHoro odpasza KH3HU, OTBETCTBEHHOTO
OTHOLIEHUS K CBOEMY 3/I0pOBbIO  ( 3I0pOBOE MHTAHHUE,
cOaaHCUPOBAHHBIA PEXHUM 3aHATUN U OTIbIXA, PErysapHas

buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEpIICHCTBOBAHUA. npu 3aHATHUAX CHOPTUBHO-
03JI0pPOBHUTEIHLHOM N1 TEBHOCTBIO.

TpynoBoe BocmUTaHHe: -TOTOBHOCTBIO K TpPYAY,
OCO3HaHUEM LEHHOCTHU TPYAOIIO0US; UHTEPECOM

K pa3nu4HbiM  chepaM TMPOPECCHOHATBHON JIESITEIIBHOCTH,
CBSI3aHHBIM C MaTEMATHUKON M €€ NPWIOKEHUSIMHU, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mnpodeccuu
U  pealn30BbIBATH COOCTBEHHBIC JKMU3HCHHBIC IJIaHBI;
FOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHYECKOMY
00pa30BaHUIO W CaMOOOPA30BAHUIO HA MPOTSIKEHUM BCEH
KU3HU; TOTOBHOCTBIO K aKTUBHOMY Y4YacTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HaNPaBJIECHHOCTH.

IKOJIOTHYeCKOe BOCIIUTAHHE: -
c(hOpMHUPOBAHHOCTHIO AKOJIOTUYECKON KYJbTYPBHI,
OHUMAaHHEM BIIUSIHUS COLIMATbHO-?)KOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHON M COLMAIBHOW CPEIbl,
OCO3HaHUEM  TJIOOATBHOTO  XapakTepa  AKOJOTUYECKHUX
npo0sieM; OpHUEHTAalMe Ha TPUMEHEHHUE MaTeMaTUYeCKHUX
3HAHWH 1)1 pelieHus 3a7a9 B 00JIaCTH OKPY’KAIOIIEH CPeibl,
IJIJAHUPOBAHMSI TIOCTYNIKOB H  OLEHKH HUX BO3MOXHBIX
ITOCJIEACTBUU JIJISI OKPYXKAIOIIEH CPEBI.

IennocTu HAYYHOTI'0 MO3HAHUS: -
c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKW, TOHUMaHUEM MaTeMaTHYeCKONW HayKu Kak chepbl
YEJIOBEUECKOM  JEATEBbHOCTH, JTanoB €€  pa3BUTHUS
U 3HAQYMMOCTH ISl PAa3BUTHS LMBUIM3ALMH; OBJIAJECHUEM
A3BIKOM MAaTEMATUKA M MAaTEMaTUYECKOW KYJIbTypOH Kak



CPEACTBOM MO3HAaHHUS MHPA; TOTOBHOCTBIO OCYLIECTBIATH
IIPOEKTHYIO " HCCIIEIOBATENIBCKYIO NEATEIBHOCTD
VHJABUAYAIBHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3YJIbTATBl OCBOCHHUS IPOrPaMMBbI
yuebHOro mpeamera «MareMaTuka» — XapaKTepU3YIOTCS

OBJIaJICHUEM YHUBEPCAIIbHBIMU MMO3HaBaTECIbHBIMH
JICUCTBUSIMU, YHHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU
JICUCTBUSIMU, YHHUBEPCAJIbHBIMU PETYIATUBHBIMU
JICUCTBHUSIMU.

1) YHuBepcaJbHbIe NO3HABATEIbHbIE 1eHCTBHS,

- obOecneunBatoT GoOpMUPOBaHUE Oa30BBIX KOTHUTHUBHBIX
poIeccoB oOydJaromuxcs (OCBOGHHE METOJOB TO3HAHMS
OKPYKaIOIIEeTo MUDA; IpUMEHEHUE JIOTUYECKUX,
VCCIIEA0BATEIIbCKUX oIepanui, YMEHUU paboTtartb
¢ uHpopMaIuen).

Ba3oBble Jiornyeckue 1eiicTBHA:

- BBISIBIISAITH U XapaKTEpU30BaTh CYLIECTBEHHBbIE MPHU3HAKU
MaTeMaTUYeCKNX OOBEKTOB, TMOHSITHH, OTHOIICHUN MEXIY
MOHATUSAMU;,  (DOPMYITUPOBATH  OMPEACIICHHUS  TOHSATHIA
yCTaHABJIMBATh CYIIECTBEHHBIM MpU3HAK KJIacCU(PUKAIUH,
OCHOBaHMSI i1 OOOOIIEHHS U CPABHEHMS, KpUTEpUU
IPOBOJAMMOTO aHAJIN3a;

- BOCHPUHUMATH, (QOPMYIUPOBATH U MPeOOPa3OBHIBAThH
CYXXJICHUS: YTBEPAUTEIbHbBIE U OTPULIATEIIbHBIC, €UHUYHEIE,
YacCTHBIE U OOIIIKE; YCIOBHBIE;



- BBISIBJISITh MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H
U IpOoTHBOpeuMsi B akTax,  JaHHBIX,  HAOIIOJACHUAX
U YTBEP)KJICHUAX; TpeJiaraTb KPUTEPUHM JUIsI BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

- JlenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH,
JeTyKTUBHBIX Y WHTYKTUBHBIX YMO3aKJTFOUYCHHUH,
YMO3aKJIFOUCHUH TI0 aHAJIOTHH;

- IPOBOJIUTH CaMOCTOSITEITEHO J0Ka3aTeIbCTBA
MaTEMaTHYECKUX YTBEPKIACHUH (IpSIMbIE U OT TMPOTHUBHOTO),
BBICTpAaWBaTh  apryMEHTAlUIO,  TMPUBOAUTH  MPUMEPHI
U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIC CYKICHUS
U BBIBOJIBI;

- BbIOMpaTh crocob pelieHus yuyeOHoM 3a1aun (CpaBHUBATH
HECKOJIbKO ~BApUAHTOB pELIEHMs, BBIOMpaTh HaumboJjee
HOAXOJAIMMA € Y4ETOM CaMOCTOSITENIbBHO — BbIIEJIEHHBIX
kputepues). bazoBble ucciieoBaTe/ibCKue 1eHCTBUS:

- HUCTOJB30BaTh  BOMPOCHI KAk  HMCCIEAOBATEIbCKUI
WHCTPYMEHT  TIO3HaHWs;  (OPMYyJIHMpPOBATh  BOMPOCHI,
(¢ukcupyroue NpoTUBOpPEUYHe, MpOoOJIeMy, YCTaHABIUBATh
HUCKOMOE U JIaHHOE, dbopMupoBaTh TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINI0, MHEHHUE;

- IPOBOAUTD CaMOCTOSITENIbHO CIJIAaHUPOBAHHBIM
OKCIIEPUMEHT, UCCIIeIOBaHHE o YCTaHOBJICHHIO
OCOOCHHOCTEW  MaTeMaTW4ecKoro  OOBeKTa,  SBICHHUS,
IpoIecca, BBISBICHUIO 3aBUCHMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

- CaMOCTOATENbHO (hopMyIUpoBaTh OOOOIIEHUS W BHIBOJBI
1o pe3yJbTaTaM MPOBEIEHHOTO HAOJIOIEHNUS, UCCIIEI0OBaHUS,



OIIEHMBAaTh  JIOCTOBEPHOCTb  IMOJYYEHHBIX  PE3yJIbTaTOB,
BEIBOJIOB M 000OIIIEHHUI;

- IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHUE MpoOllecca, a TaKXKe
BBIJIBUTATh TIPEHATOIOKEHNUS O €r0 Pa3BUTUHM B HOBBIX
YCIIOBUSIX.

Pa6ora ¢ unpopmaumeii:

- BBISBJIATH Je(UUIUTH HH(OPMAIUH, JaHHBIX, HEOOXOIUMBIX
JUTSI OTBETA Ha BOIIPOC U JUIsl pELICHUS 3a/1auu.

- BEIOMpaTh HHPOPMAIIUIO W3 UCTOYHUKOB PA3TUIHBIX THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
HH(pOpMAITUIO PA3IMYHBIX BUJIOB U (POPM MPE/ICTABICHUS;

- CTPYKTypHpOBaThb HH(POpPMALUIO, TPEICTABIATh €€
B Pa3IM4HbIX (GOpMaxX, WILTIOCTPUPOBATH TpadUUuecKH;

- OLICHUBATh HAAEKHOCTh UHPOPMAILIUU 110 CAMOCTOSITEIIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaJibHble KOMMYHHKATHBHbBIE elicTBUS
obecrnieunBalOT CHOPMUPOBAHHOCTH COITMATBHBIX HABHIKOB
00yyJaroImuxcs.

OO0menne:

- BOCIPUHUMATH U bopMyIUpOBaTh  CYXKIACHUS
B COOTBETCTBUHU C YCIOBUAMH U IEJISAMH OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U TMHCHbMEHHBIX TEKCTaxX, JaBaTh IIOSCHEHUS II0 XOXIYy
pelieHus 3aa4u, KOMMEHTUPOBATh MOJTYYE€HHBIN Pe3yJIbTaT;

- B XOJe OOCYXJEHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY
o0CyXnaeMoil  TeMbl, TMpoOJIEMbI, pelaeMonl  3ajadd,
BBICKA3bIBaTh HWJICH, HAICJICHHBIC Ha TIOWCK pEIICHHUS;
COTIOCTaBIIATh CBOW CYXKJEHUS C CYXICHUSMU APYTHX
YYaCTHHKOB JHANIOTa, OOHAPYKHMBATh PA3INuMe M CXOJCTBO



MO3ULINK; B KOPPEKTHOMN dopme dopmynupoBaTh
pasHoracHsi, CBOM BO3PaXKECHHUS;

- IPEICTABIATh PE3yIbTAaThl PEUICHUS 33a49H, SKCIICPUMEHTA,
MCCIIETIOBaHMsI, TPOEKTA; CAMOCTOSITEIbHO BHIOMpPATh popMaT
BBICTYIUICHUS C YYETOM 3aa4 MPE3CHTAMH U 0COOCHHOCTE!
ayJIUTOPHH.

CorpyaHuvecTBo:

- TOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOMN
M HHIWBHUAYaJIbHOM paOOThl MPU peUIeHUH Y4eOHBIX 3a/1ad;
MPUHUMATH 1€Jh COBMECTHOM NESATEIBHOCTH, IUIAHUPOBATH
OpPraHM3aIMI0 COBMECTHON paboOThl, pacHpeneNsaTh BHIbI
paboT, JOroBapuBaThCs, OOCYXIaTh IPOLECC U PE3ysbTar
paboThI; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

- y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (0OCYKIeHUs,
0OMEH MHEHHM, «MO3TOBBIC HITYPMbD» U UHBIC); BBIMOJIHSTH
CBOIO YacThb palbOThI W KOOPJMHHPOBATH CBOM JCHCTBHS
C JIpYTUMH YJ€HAMH KOMAaHbI, OIICHUBATh KAYECTBO CBOETO
BKJIaa B OOIIIHiA MPOTYKT 1o KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHUCTBUSI.

3) YHuBepcaibHbIe peryJiasTUBHbIEC AefcTBUS,
o0OecneunBalOT  (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK
M >KMU3HECHHBIX HaBBIKOB JIMYHOCTH.

Camoopranusamnus:

- COCTaBIIATh IUIAH, allTOPUTM pPEIICHUs 3a7aud, BHIOUPATH
crocod pemieHuss C  y4€TOM HMEIOIIUXCS  PECypcoB
u COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMEHTHpPOBAaTh
Y KOPPEKTHUPOBATh BapUaHThl PEIICHUM C YY4ETOM HOBOU
uHdopmaIuu.



CaMOKOHTPOJIb:

- BIIQJETh HABBIKAMH II0O3HABATEIBHOW pPEPIICKCUU KaK
OCO3HAHUA COBEPIIAEMBIX JECUCTBUM WM  MBICIUTEIIBHBIX
MpOIIECCOB, HMX  PEe3ylbTaTOB;  BIAJAETh  CIOcOOaMu
CaMOMPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ysbTara
pEILIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

- TMPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpHU
pEILICHUN 33/1a4l, BHOCUTh KOPPEKTUBBI B JI€STEIBHOCTh Ha
OCHOBE HOBBIX 00OCTOSITEILCTB, JaHHBIX, HANJIEHHBIX OITHOOK,
BBISIBJICHHBIX TPYJHOCTEM;

- OLICHHUBATh COOTBETCTBUE PE3yJIbTATA LEIU U YCIOBUSIM,
OOBSICHATh TPUYMHBI JOCTIKCHHUS WU HEJIOCTHKCHMSI
pe3yJabTaTOB JEATCIbHOCTH, HAXOJUTh OIIMOKY, J1aBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI
[IpeameTHbie  pe3ynabTaTbl  OcBoeHUsi  Paboueit
[IporpamMmMbl rpamMmbl TO MaTE€MAaTUKE MPEACTaBICHBI IO
rojam oOyueHus B paMKax OTJIEJBHBIX KypCOB
B COOTBETCTBYIOIUX pa3fenax Hacrosmerd [IporpaMmsl.

PABOYAS ITPOT'PAMMA YYEFHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A»

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayalla MaTeMaTHYeCKOTO AaHaJIn3a»
ABIIIETCS OJHMM M3 HamOojee 3HAYMMBIX B IpOrpaMme
CTapuiey IIKOJbI, IOCKOJBbKY, C OJHOW CTOpPOHBI, OH



o0OecrieunBaeT HHCTPYMEHTAIbHYIO0 0a3y 7Sl M3y4YeHHs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JIpYroil CTOpOHBI,
dopMupyer Joruyeckoe U aOCTPAKTHOE  MBIILJICHUE
yyalmxcs Ha YpOBHE, HEOOXOAMMOM Jii OCBOEHHUSI KypCOB
MHPOPMATUKHU, OOIICCTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B
pamMKax  JaHHOTO  Kypca  ydalluecs  OBIIAJCBAIOT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
GopMyTUpyET CBOM JOCTHKEHHS B MaTeMaTHIeCKon (hopMme.

Kypc anreOpsl u Hauan MaTeMaTHYEeCKOTO aHaInu3a
3aKJIabIBACT OCHOBY IS YCIEIIHOTO OBIIAJCHHS 3aKOHAMHU
Gu3NKKA, XUMUH, OHWOJIOTMH, TIOHUMAaHHS  OCHOBHBIX
TEHJCHLUUNA 3KOHOMUKU U OOIIECTBEHHOH >KU3HHU, MO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX U (POBBIX
U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO UCIOIH30BATh UX
B TIOBCEJHEBHOW JKM3HM. B ToXe BpeMs oOBiajgeHHUE
aOCTPaKTHBIMA U JIOTUYECKH CTPOTUMH MaTEMaTHUYECKUMHU
KOHCTPYKITUSMUA pa3BUBaeT yMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 0OOOCHOBBIBATh UCTUHHOCTH YTBEPIKICHUSA,
HCII0JIL30BaTh 0000111eHNE 51 KOHKPETHU3AIHIO,
a0CTparupoBaHWe M aHAJOTHI0, (OpPMUPYET KpeaTHBHOE
U KPUTUYECKOE MBIIIJIeHHe. B xoxe wu3ydeHust anreOpbl
M HavaJl MaTEeMaTHYECKOTO aHaiW3a B CTapiied IIIKOJIe
ydalnuecss TMOJIy9ar0T HOBBIA OIBIT PEIICHUS MPUKIAIHBIX
3a/a4, CaMOCTOSITEIPHOTO TIOCTPOCHHUS MaTEeMaTHUYECKUX
MOJelel  peanbHBIX  CHTyalldii W  HMHTEpIpeTaruu
MOJIYYCHHBIX ~ PEIICHWM, 3HAKOMATCS C  MpHUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HayKe
U B UCKYCCTBE, C BBIIAIOIIIMMUCS MaTEeMaTUYECKUMHU
OTKPBITUSAMH M WX aBTOopaMu. Kypc o0iamaer 3HaYNTEIIbHBIM



BOCITUTATEIHHBIM TOTCHIIMAIIOM, KOTOPBIA peaanu3yeTcsl Kak
qyepes y4eOHBIH maTepua, CHOCOOCTBYIOLIUI
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS, TaK M Uepe3
cnenupuKy yaeOHOM TEeSATETBLHOCTH, TpeOyromen
CaMOCTOSITEILHOCTH,  aKKypaTHOCTH,  IMPOJOJDKUTEIILHOM
KOHIICHTpAIlMM  BHUMAaHWsI W  OTBETCTBCHHOCTH  3a
MIOJTyYEHHBINA Pe3ybTarT.

B ocHoBe wMeToamku OOydeHHs anreOpe U Hadajgam
MaTEeMaTUYeCKOTO aHaJIN3a JIGKUT JeATeILHOCTHBIA MPUHITATT
o0yueHusl.

B  crpyktype Kkypca  «Anrebpa u HaJaJa
MaTEMaTUYECKOrO aHajJn3a» MOKHO BBIICIUTH CJCAYIOIINE
coJiepKaTeIbHO-METOIMYECKHE JMHUY: «Ywmcna
U BBIUUCICHUD», «DyHKIUU W Tpadukm», «YpaBHCHHS
U HepaBeHCTBa», «Hawama wmareMaTH4ecKoro aHaiu3ay,
«MHOXkecTBa U JIorMKa». Bce OCHOBHBIE COIEpKATEIBHO-
METOAMYCCKUE JIMHUW M3YyYaroTCs Ha MPOTSHKCHUH JABYX JIET
OoOy4eHHS B CTapIIel IIKOJE, €CTECTBEHHO JOMOJHSS JIPYT
JIpyra W IOCTETICHHO  HACHIIAsCh  HOBBIMH  TE€MaMH
U pazgenamMu. MOXHO C YBEpPEHHOCTBIO CKa3aTh, YTO
JTaHHBIA  KypC SBISETCS HMHTETPATUBHBIM, TIOCKOJBKY
oObeuHseT B cebe COJIep KaHHe HECKOJIBKHX
MaTEeMaTHYSCKUX JWCIUIUIMH: ainredpa, TPUTOHOMETPHS,
MaTEeMaTUYSCKUA aHaju3, TeOpus MHOXeCTB U Ap. [lo mepe
TOTO KaK ydaIllhecs OBJIAJICBAIOT BcE Ooyiee IMMPOKUM
MaTEMaTHYECKUM  allllapaToM, Yy HUX IIOCIIeOBATEIHHO
dbopMHpyETCST U COBEPIICHCTBYETCSI ~ yMEHUE  CTPOUTH
MaTeMaTUYeCKyI0 MOJIENbh PeaTbHON CHUTyallud, MPUMEHSThH
3HaHUS, IIOJIy4eHHbIE B Kypce  «Anredpa U Havaia



MAaTEMATUYECKOTO AHAIN3a», I PELICHUS CAMOCTOSTEIIBHO
chOpMyTUPOBAHHONW MaTEMaTHYECKOM  3a7add, a 3aTeM
WHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

ConepxaTenbHO-METOUYECKAs JIMHUS «Ywucna
U BBIUKUCICHHS» 3aBepiiaeT (OpMHUPOBaHHUE HaBBIKOB
WCIIOIb30BaHUsl JIEUCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO
HAyaTO B OCHOBHOM Imikoyie. B crapmieit mkone ocoboe
BHUMAaHME YICISIETCS dbopMUPOBaHUIO MIPOYHBIX
BBIUMCIIMTCIBHBIX  HABBIKOB,  BK/IIOYAIOIIMX B celst
HCTIOJBL30BaHUE PA3IUUHBIX (HOPM 3aMUCU ACHCTBUTEIHHOTO
YHCJIa, YMEHUE PALMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH,
nenaTh TPUKUIKY, OIEHHWBaTh pe3ynbTaT. OOyyarommecs
MOJIYyYarOT HaBBIKU MPUOTMKEHHBIX BBIUHMCJICHUH,
BBITIOJIHCHUS JICUCTBUM C YHCJIaMH, 3aIllMCaHHbIMU
B CTaHJIApTHON (opMe, HCMOJb30BAHUS MaTEMaTHUYECKUX
KOHCTAaHT, OLICHUBAHUSI YUCJIOBBIX BBIPAXKEHUI.

JIunns «YpaBHEHHsS U HEPABEHCTBA» pEAM3YETCs Ha
MPOTSKEHUU BCEr0 OOYYEHHUs B CTApIIEH IIKOJIE, TOCKOJIbKY
B KOKIOM paszJielic MporpaMmbl TMPEAYCMOTPEHO PEIICHUE
COOTBETCTBYIOIINX 3ajad. Yuamuecs OBJIaJICBAIOT
PA3JIMYHBIMA METOJAMU PEMICHUSA LEJbIX, PAlHMOHAIBHBIX,
UPPALMOHAITBHBIX, MMOKAa3aTEJIbHBIX, JorapuPpMUIECKuX
U  TPUTOHOMETPUYECKHUX YpPAaBHECHUH, HEPABEHCTB U UX
cucteM. IlomydeHHble  yMEHHMSI  HCHOJIB3YIOTCA  MpHU
ucCleIOBaHUM  (QYHKIIUA C  TIOMOIIBIO  TPOU3BOHOM,
pElIeHNMM TPUKIAAHBIX 3aJady M 3aJad Ha HaXOXICHUE
HauOOJBIIUX W HAWMMEHBINNX 3HaueHuW QyHkiuu. [lanHas
cojJepkarellbHas  JIMHMS ~ BKIIOYAaeT B cedsS  Takke
dbopMupoBaHrE YMEHUN BBIIONHIATH PAcU€Thl 10 Gopmysiam,



npeoOpa3oBaHus LEJIbIX, PAlMOHAIBHBIX, HUPPAlMOHATIBHBIX
U TPUTOHOMETPUYECKHUX BBIPAKECHUM, & TAKKE BBIPAKECHUM,
collepKallluX CTENeHu U Jorapumbl. brarogaps uzydeHuro
anreOpanyeckoro Marepuajga MPOUCXOJUT JajbHenlIee
pa3BUTHE AJITOPUTMHYECKOIO M a0CTPAKTHOTO MBIIUICHUS
y4aluxcs, (dopmupyrorcs HaBBbIKH JNEAYKTUBHBIX
paccyxaeHuid,  paboThl  C CUMBOJIBHBIMM  (hOopMamH,
IIPEICTABIICHNs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE
PaBEHCTB M HepaBeHCTB. AnreOpa npenanaraet 3p¢QeKTHBHbIC
MHCTPYMEHTBI JIJIsl PELICHUSI MPAKTUYECKUX U E€CTECTBEHHO-
Hay4YHbIX  3aJa4, HarjdsigHO  JEMOHCTPUPYET  CBOH
BO3MOXHOCTH KakK sI3bIKa HAyKH.
ConepxaTenpHO-METONYECKAS JVHUSA «DyHKIMH
U rpapuKu» TECHO INepeIvieTaeTcs ¢ APYTUMU JUHUSIMU
Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
NOCJIEAOBATEIBHOCTh  M3YYEHHs  Marepuana. l3yueHue
CTEIEHHOU, ITOKA3aTEeJIbHON, Jgorapu(pMUYecKon
U TPUTOHOMETPUYECKUX (DYHKIIMI, UX CBOWCTB U TpadUKOB,
UCIOJb30BaHUE (DYHKUMHA A peuieHust 3ajnad U3 APYTrux
y4eOHBIX MPEAMETOB U pEaNbHOM JKU3HU TECHO CBS3aHO KaK
C MaTEeMaTHYECKUM aHaJU30M, TaK U C PEIICHUEM YpaBHEHUN
v HepaBeHCTB. [lpu 3ToM Oosbllioe BHUMAaHHE yIEISETCS
(bopMHpPOBaHHIO YMEHUS BBIpaXKaTh dbopmynamu
3aBUCUMOCTH MEXIY pa3IMYHBIMU BEJIMYMHAMU,
UCCJIEeIOBATh MOJyYeHHbIE (PYHKIWHU, CTPOUTH UX TPAPUKU.
Marepuan d3TOW COAECpKATEIbHOW JIMHUM HAlleJIeH Ha
pa3BUTHE YMEHUH M HABBIKOB, MO3BOJISIIOIIMX BbIPAXATh
3aBHCHUMOCTH MEXAY BEJIWYMHAMH B Pa3IU4YHON (QopMme:
aHAJIMTUYECKOW, Tpaduueckoil u cioBecHo. Ero uzyuenue



CHOCOOCTBYET pPa3BUTHUIO aJTOPUTMUYECKOTO MBIILICHUS,
CIOCOOHOCTM K 0000IIeHHMI0O ¥ KOHKPETH3allWH,
WCTIOJIb30BAaHUIO AHAJIOTHM.

CopepxarenpHast auHus «Havama wMaTemaTHueckoro
aHajM3a» TMO3BOJIAET CYIIECTBEHHO paCIIMPUTh KpPYyr Kak
MaTEMaTUYECKUX, TaK W MPUKIATHBIX 3a/lay, JAOCTYIHBIX
oOydJaronmmcsi, y KOTOPBIX  MOSIBJISIETCA  BO3MOXKHOCTD
UCCJIEIOBATh U CTPOUTH Tpaduku (YHKIHM, ONpeAeniTh HX
HauOOJbIINE W  HAWNMEHBIIUE 3HAYCHHS, BBIYHCIATH
mwiomaan QGuryp . OOBEMBI Tel, HAXOAUTH CKOPOCTH
M YCKOpEeHHs mpoiieccoB. JlaHHas conepkaTenbHasl JTUHUS
OTKpBIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS
MaTeMaTUYECKUX MOJIEJIEH peasbHbIX CUTYyallui, HAXOKICHUS
HaWIy4dllero pelieHus B  MPUKIAAHBIX, BTOM YHCIE
COLIMAJIbHO-?)KOHOMUYECKUX, 3aja4ax. 3HAKOMCTBO
C OCHOBAaMHM MaTeMaTHYECKOr0  aHalu3a  CIocoOCTBYeET
Pa3BUTHIO abCTpaKTHOrO, (bopMaNTbHO-TOrHYECKOTO
M KpPEaTMBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUH
pacrno3HaBaTh NPOSBICHUS 3aKOHOB MAaT€MaTUKU B HaYKe,
TEXHUKE U UCKYCCTBE. Oobyuarommuecst y3HAIOT
O BBIIAIOIINXCSl PE3yJIbTaTaxX, MOJYyYEHHBIX B XOJI€ Pa3BUTHS
MaTEeMaTHKHU KaK HAyKH, U UX aBTOpax.

CopepxatenpHO-MeTOAMYECKass JUHUS  «MHOXeCTBa
M JIOTMKa» B OCHOBHOM IIOCBSIIIICHA DJJIEMEHTaM TEOPHUH
MHOXKECTB.  TeOopeTHKO-MHOKECTBEHHBIC  MPEICTaBICHHUS
NPOHU3BIBAIOT  BECh  KypC  IIKOJBHOH  MaTeMaTHUKH
u npeniaraloT  HamOoJee — YHUBEPCAJNbHBIA  S3BIK,
OOBEIMHAIOMMUNA  BCE  paslenbl MaTeMaTHKd U e
NPWIOKEHUH, OHHM CBA3BIBAIOT pa3Hble MaTeMaTHUYECKUe



JUCUUIUIMHBL B eaquHOe 1enoe. I[loaTomy BakHO JaTh
BO3MOKHOCTb IIKOJBHUKY IMOHUMATh TEOPETUKO-
MHO>KECTBEHHBIN SI3BIK COBPEMEHHOMU MaTeMaTUKU
U UCIOJb30BaTh €ro IS BBIPAXKEHUS CBOUX MbIcieh. B
Kypce «Airedpa W Hayaja MaTeMaTHYECKOIO aHan3a
MPUCYTCTBYIOT TaKxkKe OCHOBBI MaTEeMaTHYECKOTO
MOJICITUPOBAHUS, KOTOPbIE TIPU3BaHbI C(POPMHUPOBATH HABBIKH
MOCTPOEHUSI MOJEJEH PEANbHBIX CUTYyallui, HCCIEI0BaHUS
TUX MoOJcIIeH C IOMOIIBLIO amrmapara anreOpsl
n MaTeMaTHYECKOTO aHaJm3a
W UHTEpOpeTalyMyd  TOJYYEHHBIX pe3yJabTartoB. Takue
3aJJaHUsl BIUIETEHbl B KaXIbId M3 Ppa3eIOB MPOTrPaMMBI,
MOCKOJIBKY BECh MaTepHUajl Kypca IIHUPOKO MCIOIB3YETCS s
pellieHusl MPUKIAAHBIX 3anad. [lpu pemeHun peanabHbIX
MPAKTUYECKUX 3a1a4 yqarnuecs pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHE HaxOJAUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, MCIOJB30BATh AHAJIOTHIO, 0000IIAThH
M KOHKpPETHU3UpOBaTh MpodsieMy. JledaTenbHOCTH  TIO
(GOpPMUPOBAHHUIO HABBIKOB PCIICHHS TMPHUKIAJHBIX 3a7ad
OpraHu3yeTcsi B IMPOLIECCEe M3YYEHMS BCEX TEM Kypca
«Anrebpa 1 Hauajga MaTeMaTHYCCKOTO aHAJIM3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornacno yuebnomy many I'KY CCOLI Ne 2 ropoaa
Kpacnomapa B 10—12 kmaccax wu3sydaeTcs y4eOHbBIA Kypc
«Anrebpa ¥ Havajla MaTEeMaTHYE€CKOrO aHalIu3a», KOTOPbIN
BKJIIOYAaeT B  ce0d CIeAyloulMe OCHOBHBIE —pa3felibl
cogepxkanus: «Yucima W BBIYUCICHUS», «YPaBHEHUSA
U HepaBeHCTBay, «DyHkumun u rpaduxm», «Hauana



MaTeMaTU4YECKOro aHanu3za» u «MHoxecTBa U Joruka». B
y4eOHOM IIJIaHE Ha M3y4YeHHEe Kypca «AnreOpsl M Hadaja
MaTeMaTUYECKOr0 aHaJIN3a» OTBOJMUTCS HE MEHee 2 y4eOHBIX
gacoB B Hezemio B 10 u 11 kmacce u He menee 1 yueOHOTO
yaca B Hejeno B 12 kitacce, BCEro 3a Tpu roja 00yueHus —
He MeHee 175 yuyeOHBIX 4acoB.

IINIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATbBI
OCBOEHUSI PABOYEH NPOT'PAMMBI KYPCA

«AJredpa 1 Havyajia MaTeMaTu4eckoro anaausa» (IO
I'OAAM OBYYEHUSA)

OcBoenune  ywyebHOro  kypca  «Ausurebpa  u Hayaia
MaTeMaTUYeCKOr0 aHajnu3a» Ha YPOBHE CpPETHEro O0OIIero
o0pa3oBaHus JIOJKHO o0ecrieunBaTh JIOCTYKEHUE
CIIEIYIONTUX TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 xaacce

Yuciia 1 BbIYUCICHUA

OmnepupoBathb MOHATUSIMU: palroHaIbHOE
U JCUCTBUTENBHOE 4YHCIIO, OOBIKHOBEHHAs W JECATUYHAsS
JpOOb, MPOIEHTHI.

BrinmonHaTh apupMeTHIECKUE omnepanuu
C pallMOHAJIBHBIMU U JACHUCTBUTEIHLHBIMHU YHCIAMHU.

BrImoHATh MpUOIMKEHHBIE BBIYUCICHUS, UCIIOJIb3YS
MpaBWJia  OKPYIJIEHUs, JenaTb NPUKUAKY U OLICHKY
pe3yabpTaTa BEIYMCICHUMN.

OnepupoBaTb  MOHATHIMU: CTEIIEHb  C LIEJIBIM
nokasaresieM; CTaHjaapTHas (opma 3anucH JIeWCTBUTEIBHOTO



YuClIa, KOPEHb HATypaJIbHOM CTENEHU; HCIIO0JIb30BaTh
NOAXOAITYI0 (OpMYy 3amHuCH JACUCTBUTEIBHBIX YHCEN IS
pEeLIeHUs IPAKTUYECKUX 337a4 U PEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUAMH: CUHYC, KOCHHYC U TaHI'€HC
IIPOU3BOJIBHOTO YTJIA; MCMOJIb30BAaTh 3allUCh MPOU3BOJIBHOTO
yria yepe3 00paTHbIe TPUTOHOMETPUYECKUE (DYHKIUU.

YpaBHeHHUS U HEPaBEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKJIECTBO, YPaBHEHHE,
HEpPaBEHCTBO; II€JI0E, palMOHAIBHOE, HMPPALUOHAIBHOE
YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHE;

BeInonHATs  TIpeo0pa3oBaHUs TPUTOHOMETPUYECKUX
BBIPAKEHUW U PEIIaTh TPUTOHOMETPUYECKUE YPABHEHHUS.

BemonusaTe npeoOpa3oBaHUs LIENBIX, pPalMOHATIbHBIX
Y UPPALMOHAIBHBIX BBIPAXXEHUN M PEIIaTh OCHOBHBIC THIIBI
LEIbIX, PAMOHAIBHBIX W UPPALUOHAIBHBIX YpPABHEHHI
U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUSI W HEPABEHCTBA ISl PEILICHUS
MaTeMaTUYeCKUX 3a7ad M 3a7a4 M3 pazIMyHbIX oOJsacTen
HayKHU U PEaIbHOM KU3HU.

MopnenupoBaTe  peanbHbIE CUTyallMd Ha  S3BIKE
ainreOpbl, COCTABIISATh BBIPAXKEHUS, YPABHEHMsI, HEPaBEHCTBA
[0 YCIIOBHIO 3a/layd, HCCIENOBATh IOCTPOECHHBIE MOJIEIH
C UCIOJIb30BAaHUEM armnapara ajareopsbl.

DyHKIUN U TpapuKU

OnepupoBath NOHATUAMHU: (YHKIIHS, CTIOCOOBI 3a1aHUS
GyHKUIMU, O0NAacTh OMpENEiIeHUS U MHOXKECTBO 3HAYEHUU
bynakuu, rpaduk GyHKIMH, B3aMMHO oOpaTHbie  (YHKIIUU.

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTH
GyHKIMH, HyTU QYHKIIUH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA.



Hcnons3oBath rpaduku (yHKIUN Uid  peLICHUS
YpPaBHEHUM.

CtpouTs U uuTaTh TrpapuKd JTHUHEWHON (PYHKIIHH,
KBaIpaTUYHOW (YHKIUMHU, CTEHNEHHOW (QYHKIHMH C IEJIbIM
[IOKa3aTEJIEM.

Hcnonp3oBath rpadguku GyHKUMN UIsI UCCIIEIOBAHUS
IPOLECCOB U 3aBUCUMOCTEHN MpHU pELICHUM 33had U3 JPYTUX
y4eOHBIX MPEAMETOB U PEAIbHOM  JKU3HM;  BBIPAKATh
(dopMynaMu 3aBUCHMOCTH MEXIY BETMUNHAMHU.

Hauaja MmaTeMaTH4ecKoro aHajau3a

OHGpI/IpOBaTB ITOHATUAMM: IIOCJICAOBATCIbHOCTD,
apI/I(bMCTI/I‘-ICCKaH N ICOMCTPpHUYCCKaAs IIPOrpCCCUM.

OHGpI/IpOBaTB MTOHATHSIMH: OECKOHCYHO YGBIBaIOH_[aSI

reoMeTpudecKas porpeccus, cyMMma OCCKOHEYHO
yOBIBAIOIIE reOMETPUUECKON MPOTrPECCUHU.

3agaBaTh IIOCJIEIOBATEIIHHOCTH pa3IMYHBIMU
croco0amu.

Hcnonp30BaTh CBOMCTBa IMOCJIC/IOBATEIILHOCTEH

U TIPOrPECCUM ISl PEUICHUS PEATbHBIX 3a7ay MPHUKIATHOTO
Xapakrepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh MOHATUSIMHU: MHOXECTBO, OINEpAIIMU HaL
MHO>KECTBAMH.

Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIM —ammapar
IJI1 OMHMCAHUS PEATbHBIX NPOIECCOB U  SBJICHUM, MpPH
pEIIeHNH 3a7a49 U3 IPYTUX YU4eOHBIX TIPEIMETOB.

OnepupoBaTh MOHATUSIMH: OIpPEJICJICHUE, Teopema,
CIICJICTBHE.



11 kiaace

Yuciaa 1 BHIYMCICHUA

OnepupoBaTh MOHATUSMU: HATYPaJIbHOE, LEJNOE YHUCIIO;
UCIIOJIb30BaTh  IIPU3HAKU  JEIMMOCTH  LEJIBIX  YHCEll,
Pa3I0KEHNUE YHCIIA HA IPOCTHIE MHOXXUTEIU ISl PELICHUS
3a7a4

OnepupoBarh NOHATHEM: CTENEHb C PalUOHAIBHBIM
IIOKA3aTEJIEM.

OneprpoBathb HNOHATHSIMU: Jgorapupm 4yucIa,
JECATUYHBIC U HATypajbHbIE JIOTapu(MBbI.

YpaBHeHMs H HEPAaBEHCTBA

[IpumeHsATh CcBOWCTBA CTENEHW i1 NpPeoOpa3OBaAHMS
BBIDOKCHUM; ONEPUPOBATH IOHATHUSIMHU: II0KA3aTEIbHOE
YPaBHEHHUE W HEPABEHCTBO; pELIATh OCHOBHBIE  THIIBI
II0KA3aTEJbHBIX YPABHEHUN U HEPABEHCTB.

BrimonHATh peoOpa3oBaHusi BRIPAKEHUN, COJEPIKAIIUX
norapu@Mbl; ONEPUPOBATh MOHITHIMH: JIorapupmMuIecKoe
YPaBHEHHWE W HEPABEHCTBO; pELIATh OCHOBHBIE  THIIBI
norapu(MUIECKNX YpaBHEHUI 1 HEPABEHCTB.

HaxoauTe pemenus NpoCcTEeNIInX TPUTOHOMETPUUECKUX
HEpPABEHCTB.

OnepupoBaTh  MOHATUAMHU:  CHCTEMA  JIMHEHWHBIX
YpaBHEHUH U €€ pEUICHWE; HCIOJIb30BaTh CUCTEMY
JIMHEWHBIX YPABHEHUN JUJIS PEUIEHUS MPAKTUYECKHX 3a4a4.

Haxonurs peleHus MIPOCTEUIINX CHUCTEM
Y COBOKYITHOCTEHM PAallHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

MopenvupoBaTh peasibHbIE CUTYaIlMW Ha SI3bIKE anreOphl,
COCTAaBJISITh BBIPAXKEHHUS, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI
[0 YCJIOBHIO 33aJa4M, HCCIEI0BATh ITIOCTPOCHHBIE MOJEIU
C HCIIOJIb30BAHMEM ammapara ajreophi.



DOYyHKIUU U TPaPUKH

OmnepupoBaTh MOHATHUSAMHU: TEpUOANYECKas (PyHKIUA,
MPOMEXYTKHM MOHOTOHHOCTH (DYHKIIMH, TOYKH HKCTpEMyMa
¢yHKk1MH, HanOoJblllee W HAUMEHbIIEE 3HAYCHUS (PYHKIMH
Ha [MPOMEXYTKE; HCIOJb30BaTh HUX A HCCIECIOBAHUS
(GYHKINH, 3a1aHHON TpaQUKOM.

OnepupoBaTh MOHATUSMU: TpadUKH TOKA3aTEIBHOM,
JorapupmMuUuecKon U TPUTOHOMETPUYECKUX (GyHKIMI;
n300paxarb 1754 Ha KOOPJIANHATHOMN IIJIOCKOCTH
U HCIOJB30BaTh ISl PEICHUS YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPJIMHATHOW IUIOCKOCTU TIpapuKu
JIMHEHHBIX YPAaBHEHUM M HCIOJB30BaTh WX I PEIICHHUS
CHUCTEMBI JIUHEWHBIX YPABHECHUM.

Ucnons3oBath rpaduku (yHKIMA IS MCCIEIOBaHUS
IPOLIECCOB M 3aBUCHUMOCTEU U3 JpYrux Y4eOHBIX
JTUCLUTUINH,

Hayaja MmaTeMaTH4ecKOro aHajaim3a

OnepupoBaTh TOHSATUSIMHU: HENpPEpbIBHAS (PYHKINS;
npou3BoAHas (YHKLUHMH;, MCHOJIb30BaTh TI'€OMETPUUYECKUI
U (U3MYECKHUI CMBICT MPOU3BOIHOM JJIs PEIICHHS 3a7a4.

Haxonuth mpou3BOAHBIE dJIEMEHTapHBIX (PYHKIUH,
BBIYUCIIATH MPOU3BOIAHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO
GyHKIUH.

Hcnonp30BaTh  OPOU3BOAHYIO  JUISL  HCCIIEIOBAHMS
(GYHKIIMM HAa MOHOTOHHOCTb U DKCTPEMYMBI, TPUMEHSThH
pe3ynbTaThl UCCIEA0BAHMS K TOCTPOEHUIO IPAPHUKOB.

Hcnonp30BaTh  NMPOM3BOAHYK)  [JISI  HAXOXKACHUS
HAaWJIy4dllIeT0  pEIICHUS B MPUKIAAHBIX, B TOM  YHUCJIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4ax.

OnepupoBath NMOHATUSIMU: IEPBOOOPA3HAs W HHTErpa;
IIOHUMATh reOMETPUIECKUI U pu3NYecKuit CMBICII
UHTETpaJIa.



Haxoguts nepBooOpa3Hble 3JIEMEHTapHbIX (YHKIIHIA;
BBIUUCTIATH HHTErpai no ¢popmyne Herorona—Jleibuuna.

Pemartp mpukianHeie 3aa4d, B TOM YHCIIE COLUAIBHO-
HPKOHOMHMYECKOT0 U (U3NYECKOIO XapakTepa, CpelCTBaMU
MaTEMaTUYECKOI0 aHaJIu3a.

12 kanacc
Cucrema ypaBpHeHHMH

OnepupoBatb MOHATUSIMU:  CUCTEMBI JTIUHEUHBIX
YPaBHEHHUM.

Pemate mnpuknanHele 3a7aud € OMOIIBIO CHUCTEMBI
JIMHEWHBIX YPABHECHHM.

OnepupoBarb TNOHATHSAMU: CHCTEMBI M COBOKYITHOCTH
LEJbIX, PALMOHAIBHBIX, UPPALMOHAIBHBIX, MOKa3aTeJIbHbIX,
norapuMUUECKUX YpaBHEHUN U HEPABEHCTB.

Ucnons3oBate rpaduku  (QYHKIUH i1 pEHICHUS
YPAaBHEHHU U CUCTEM.

[IpuMeHsATH  ypaBHEHMSI, CHUCTEMBl W HEPABEHCTBA
K PELICHUI0 MaTEeMaTUYECKUX 3a7ad U 3a7ad U3 Pas3IMuHbIX
oOJacTeit HAayKu U peaabHOM KU3HU

HarypaJjibHble M HeJIbIe YUCJIAa

OnepupoBaTh  IMOHATUSMU  HATypaJbHBIE H LIEJIbIE
YuCia B 3a1a49aX U3 pEaIbHOW JKU3HU.

IIprMeHATh Ha MPAKTUKE NPU3HAKHU AECITMMOCTH YHUCEL.

COAEP) KAHUE YYEBHOI'O KYPCA «Aareopa wu
Hayaja maremMarudeckoro anaausza» (IIO T'OJAM
OBYYEHMUA)

10 xaacce
Yucjaa m BbIYHCTIEHHUSA

Panmonanbnblie uncia. OOBIKHOBEHHBIE M JAECSTHYHBIE
IpoOu, TPOILIEHThbI, OCCKOHEUHBIE TMEPHOJUYECKUE IpOOH.



ApudmeTrueckue Omnepanuyd ¢ palroOHAIbHBIMU YHCIIaMH,
npeoOpa3oBaHUs  YMCIOBBIX  BblpaxeHuil. [lpumenenue
Apobeil M MPOIEHTOB JJi PEUICHUS NPUKIATHBIX 33734y W3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATTbHOM KU3HMU.

JIeiCTBUTEIbHBIC quCIIa. PanuyonanbHbIC
U UppaluoHalbHBIE uHncia. Apudmerndyeckue orepanuu
C IeUCTBUTENbHBIMU unciaMu. [IpuOmkEHHBIC BHIYUCICHUS,
OpaBuia OKPYIVICHMs, NPUKUAKA M OLEHKa pe3yJibTara
BBIUHCIICHUM.

Crenenp ¢ uenbiM mnokasareieMm. CranpapTHas ¢opma
3anucu JNEHUCTBUTEIILHOTO qucia. Hcnonb3oBanue
noaxosmen (opMbl 3amUCH JEHCTBUTENBHBIX YHCEN IS
pelLIeHNs PAKTUYECKUX 3a7a4 U [PEICTABICHUS JaHHbIX.

Apudmerrueckuii  KOpeHb  HaTypaJbHOW  CTEIEHHU.
JleiicTBusg ¢ apuMETUUYECKUMHU KOPHSIMHU HaTypalbHOU
CTEIICHH.

CuHyCc, KOCMHYC M TaHI€HC 4YHUCJIOBOTO apryMEHTA.
ApPKCHUHYC, ApKKOCHHYC, apKTAHT'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHMs 1 HEPABEHCTBA

ToxzaecTBa U TOXAECTBEHHbIE MPEOOPa30BAHMUSL.

[TpeoOpa3oBanne TPUTOHOMETPUUECKUX BbIPAKEHUI.
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBL.

YpaBHEHUE, KOPEHb YPABHEHUS.

HepaBeHcTBO, perieHne HepaBeH CTBA.

MeToa UHTEpBaIOB.

Pemenue menbix u JIpoOHO-pALIMOHATBHBIX YpPaBHEHHM
U HEpPaBEHCTB.

Pemienne uppanmoHaibHbBIX YPABHEHUM U HEPABEHCTB.

PemieHne TpUroHOMETPUYECKUX YPaBHEHUN

IIpumeHeHne ypaBHEHMH U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad W3 pa3judHbIX obJyacTen
HAyKH U pEAIbHOU JKU3HU.



DYyHKIUU U TPaPUKH

Oyukuusi, cnocoObl 3amaHus  QyHKuuH. ['padux
¢ynkiuu. Bzaumuo obpaTHbie QyHKIIUH.

Ob6nacTh onpeaeneHuss 1 MHOXKECTBO 3HAUCHUN (PYHKIIUU.
Hym ¢ynaknuu. [IpomexyTkun 3HAKOTOCTOSHCTBA. YETHBIC
1 HEYETHBIC (DYHKIIHMH.

Crenennas byHKIHS C HAaTypaJbHBIM U LETBIM
noka3zareneM. E€ cBoiictBa u rpaduk. CoiicTBa U rpadux
KOPHS N-0il CTENEHHU.

Tpuronomerpuueckas OKPY>KHOCTb, OIIpEIEIICHUE
TPUTOHOMETPUUECKUX (DYHKIIMI YUCITIOBOTO apryMeHTa.
Hauaja MmaTeMaTH4eCcKOro aHajamn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3a1aHUS
MIOCEA0BATEILHOCTEN. MOHOTOHHBIE MOCIEIOBATEIBHOCTH.

Apudmernueckass U TEOMETpUYECKass MPOrPECCHHU.
beckoHeuHo yObIBaroIass TeOMETpUYECKas MPOTrPECCHs.
Cymma  OECKOHEUHO  YOBIBAIOIIEM  T€OMETPUUYECKOI
MIPOTPECCHUHU. dopmyna CJIOKHBIX IPOLIEHTOB.
Hcnonb3oBaHre MpOrpeccuy sl pEeLIEHUs] pealibHbIX 3a/1ad
MPUKJIAAHOTO XapakTepa.

MHoKecTBa M JI0THKA

MHO0XecTBO, ONEpaLK HAJl MHOKECTBAMHU.

Juarpammsl Ditiepa—DBenHa.

[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara st
OMMUCAHUS PEATbHBIX MPOIECCOB U SIBICHUM, MPU PEIICHUU
3a]1a4 U3 IpYruX yueOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, ClIeICTBUE, T0KA3aTEIbCTBO.

11 kanace
Yucaa v BbIYUCICHUA
Harypanbneie u nenesie uucina. [Ipusnaku npenmmmoctu
LEJIBIX YHCEIL.
Crenenp ¢ panMOHAIBHBIM TMOKa3zareneMm. CBOKMCTBa
CTEIICHU.



Jlorapudpm wuymcna. JlecATuuHblE U HATypalbHbIE

aorapu@mel.
YpaBHeHUsl U HepaBeHCTBa
ITpeobpazoBanue BBIpKEHUI, COJIeprKaIIX
Jgorapu@mel.

[IpeoGpa3oBanue BbIpaKEHUHN, COJACPXKAIIMX CTEICHH
C palMOHAIbHBIM ITOKA3ATEIEM.

[IprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHble YpaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl JIMHENHBIX YPaBHEHUI.

Pemenrne npuKIagHBIX 3a7a4 C ITOMOIIBIK CHCTEMBI
JIMHENHBIX YPABHECHUMU.

CucremMbl M1 COBOKYINHOCTH PalMOHAIbHBIX YpPaBHEHUMN
U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB
K PEUICHUIO MAaTEMAaTUYECKUX  3aJad M 3a7a4 U3 pa3IHYHbIX
oOJyacTeil HAayKH M peajbHOM JKU3HU.

DOyHkuMu U rpaduku

Oyuknus. [lepuoanueckue @yHkmuu. I[IpomexyTku
MOHOTOHHOCTH (QYHKIUH. MaKCUMyMbl W  MUHUMYMBI
¢bynkiuu. Hanbombiee v HauMeHblllee 3HaYeHUE (PYHKITUU
Ha IIPOMEXYTKE.

Tpuronomerpuueckne  GyHKIUM, WX  CBOWCTBA
U rpaduky.

[TokazatenpHast u Jorapudmuueckas GyHKIHHA, WX
CBOMCTBa U Tpaduku.

Hcnonb3zoBanue rpadukoB (QYHKIMA 119 pelieHus
YPABHEHUU U JIMHEHMHBIX CUCTEM.

Hcnonp3oBaHue rpadukoB byHKUMN JUIS
UCCJIEIOBAHUST  NPOLIECCOB W 3aBUCUMOCTEH,  KOTOpbIE
BO3HMKAIOT TPHU PEIICeHUH  3aJad U3 APYruX Yy4eOHBIX
NPEAMETOB U PEATBHOM KU3HH.



Havana mareMaTH4eCKOI0 aHAJIN3A

HenpepriBable ¢(yHKunu. MeTon WHTEpBAJIOB IS
peLIeHNs HEPABEHCTB.

[IpownsBoHas GyHKIHH. I'eomerpuueckuit
U GUBHYECKUIN CMBICI IPOU3BOTHOM.

[TpousBoaHbIe 3IEMEHTApPHBIX (QYHKIMA. DOpPMYIIBI
HaxXxOXJCHUS NPOU3BOJHOM CYMMBI, [MPOU3BEACHUA U
YaCTHOTO (PyHKIIHIA.

[IpuMeHeHne MpOU3BOIHON K UCCIIeTOBaHUIO (QYHKITHI
Ha  MOHOTOHHOCTb U aKcTpemMyMmbl.  Haxoxnenue
HauOoNbIIEr0 M HAUMEHBLIEro 3HAuYeHUs (QYHKIMHU Ha
OTpE3KE.

[IpumeHeHne  NPOM3BOJHOM  JUII  HAXOXKJICHHUS
HAWIy4IIeTO pPENIEHUs B  NPUKIAAHBIX 3adadax, Ui
OMpeaeNeHusl CKOPOCTU MpoLecca, 3aJaHHOTO  (opMyIson
WU TpadUKOM.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpUYeCcKHM W (U3HYECKUI
cMmbIci. Bpruncnenue unterpana no ¢opmyne HproToHa—
JleltOHHUIIA.

12 kiaace

Cucrembl ypaBHeHUH

CucreMbl TMHENHBIX YPABHEHU.

Pemenne npukIagHbBIX 33034 C [MOMOLIBIO CHCTEMBI
JIMHEWHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH  LENBIX, pPalMOHAIBHBIX,
UPpALMOHANBHBIX,  [OKA3aTEeNbHBIX,  JOrapuPpMUUYECKUX
YPaBHEHUI W HEPABEHCTB.

Hcnonb3zoBanue TpadukoB (QYHKUUN I pElICHUs
YPABHEHUU U CUCTEM.



[Ipumenenue

YpaBHEHUH,

CHUCTEM

Y HEPABEHCTB

K PEIICHUI0 MaTeMAaTUYECKUX 3aad M 33734 U3 Pa3IUYHBIX

o0JlacTel HAayKH M peajbHOM KU3HU.
HartypajbHble U 1eJble 4ucia
HatypanbHble U 11eble Yucia B 3aja 4aX U3 peaabHON

ZKHU3HU.

HpI/I3HaKI/I JACIUMOCTHU LICJIbIX YUCCII.

TEMATHUYECKOE IINTAHUPOBAHHUE KYPCA
«AJaredpa 1 Havaja MaTeMaTudeckoro anaausza» (I1O

rOJAM OBYYEHUS)
HazBanue Komuue | OcHoBHOE OCHOBHBIE BUJIbI
paznena (Tembl) CTBO coJiepKaHue pazzelia | AesITeIbHOCTH
(4uCII0 YacoB) JacoB (TembI) o0yJaronmxcs
10 kanacc
MHoxecTBa MHoXecTBO, Hcnoan3oBaTth
pannOHaJIbHBIX 14 olepauuu Haj TEOPETHUKO-
¥ ICHCTBUTENIbHBI MHO>KE€CTBAMH. MHOECTBEHHBII
X quCeL. JlnarpaMmbl anmapar Juis
PanHoHAMLHEC Diinepa—DBenHna. OTHCaHUs X0/1a
YPABHEHHA PanmonansHbie pelieHus
Y HEpaBEHCTBA
yrcna. OObBIKHOBEH- | MaTeMaTHYECKHUX
HBIE U IECATUYHBIE 3a/1a4, a TaKkxkKe
JpOOH, TIPOIICHTHI, peanbHBIX
OEeCKOHEUYHBIC MIPOLIECCOB U
MEePUOINYECKUE SIBIICHUH, TIPU
Ipoou. pelIeHnu 3a1ad
Apudmernueckue U3 IpyTUX
OTIEepPALINH C y4eOHBIX
paIoHaIbHBIMU MPEAMETOB.
YU CIIAMH, Omnepuposarb
npeoOpa3oBaHus NOHATHUSIMU:
YUCJIOBBIX BBIpaXke- | palMOHAIbHOE
Hui. [Ipumenenune YUCIIO,




npoOel U TPOLIEHTOB

JUTSL peLIeHUs
MPUKJIATHBIX 3a/1a4
W3 Pa3IMYHbIX
oTpaciiel 3HaHu# 1
peabHOM KU3HU.
JleficTBUTEIIHLHBIC
yucna. Panuo-
HaJIbHbIE U
HppalMOHAIIbHbBIE
quca.
Apudmernueckne
OIepaIuu C JIeH-
CTBUTEJIbHBIMU
yuciamu. [Ipubnu-
JKEHHBIE
BBIYHCIICHUS,
rpaBuiia
OKpYTJIEHHUS,

IMPUKKUIKA 1 OLICHKA

pe3yJibrara
BBIYNCJICHUM.
ToxxngecTBa 1
TOXKJIECTBCHHEIC
peoOpa3oBaHuUs.

ypaBHeHI/Ie, KOpPCHb

YpaBHEHHSI.
Hepasencrso,

NIEUCTBUTEIILHOE
YHCII0,
OOBLIKHOBEHHAS
Jpo0b,
JIeCATHYHAS
1poOB,
MIPOLICHTHI.
BuInogHaTh
aprupMeTHIECKHE
orepanuu ¢
panMoHaIbHBIMU
H
JIEMCTBUTCIIbHBIM
W YUCJIaMH;
pUOIMKEHHbIE
BBIYMCJICHHS,
HCIIONB3Ys
MpaBuiIa
OKPYTJICHHUS.
Jenartn
NPUKUAKY U
OLICHKY
pe3yibTaTa
BBIUHCIICHHUH.
Omnepuposarsb
MOHATHSIMH:
TOXKIECTBO,
ypaBHEHUE,
HEPaBEHCTBO;
LIEJI0€ U paiuo-
HAJIbHOE
ypaBHEHUE,
HEPaBEHCTBO.
BbInoJgHATH
npeodpazoBaHus
LEJIBIX U palruo-




HaJIbHBIX
BBIPAYKECHHUIA.
Pematn
OCHOBHBI€ THIIbI
LEJIBIX UPPALKO-
HaJIbHBIX
YpPaBHEHUU U
HEPaBEHCTB.

IIpumeHsaTh
palnyoHaIbHbIE
YpaBHEHUS U
HEPABEHCTBA ISl

pelieHus
MaTeMaTuye
DOYyHKUUH U @Oynk1us, crnocodsl | OnepupoBaTh
rpaguku. 3aaHus (QYHKIIHH. NOHSATHAMM:
Crenens ¢ B3anmuo obpatubie | GyHKIHS, crioco-
HeIbIM ¢Gynkuuu. Ipagux | 66l 3a1aHus
noKasareJjieMm byHKIHH. byHKImH,
Ob6nacThb B3alMHO
ONpeNIEIeHUs U oOpatTHble
MHO>KECTBO ¢byHKLNY,
3Ha4eHU’ pyHKUIUU. | 0OJacTh
Hymu @ynkuumu. OIIpEIEIICHUS U
[IpomexyTku MHO>KECTBO
3HAaKOIIOCTOSIHCTBA. | 3HAYEHUM
YérHble 1 HeU€THBIE | QYHKIUH, IpaduK
¢ynkuuu. CTenens ¢ | GyHKINHU;
LIEJIBIM [10KA3aTeNIeEM. | YETHOCTb U
CrannmaptHas popma | HEYETHOCTH
3aMucHu Je- byHKINHU, HYTH
CTBUTEJILHOTO ¢byHKkuuy,
yucna. Mcrnons3oBa- | MPOMEXYTKH
HUE TOIXOSIIeH 3HAKOTIOCTOSIHCTB
(bopmbI 3anucH a.
JIEUCTBUTEIILHBIX BbIoJIHATH




YUCEJ ISl PeLIECHHUS
MPaKTUYECKUX 3a/1a4
U TIPEACTABIICHUS
JTAHHBIX.

Crenennast GyHKIUSA
C HaTypalbHbIM U

T CJIBIM ITOKAa3aTCIICM.

E€ cBoiicTBa
rpaduk

npeodpazoBaHus
CTENeHeN ¢
LEJTbIM
[I0Ka3aTeNeM.
HUcnoan3oBatb
CTaHAAPTHYIO
dbopMy 3anucu
JIEUCTBUTECIILHOI'O
YHUCIIA.
DopMyIMPOBATH
u
WTIOCTPUPOBAT
b rpadpuyeckn
CBOMCTBa
CTEIEHHOMN
byHKIHN.
Beipaxkats
popmynamu
3aBUCUMOCTH
MEXIY
BEITMYMHAMM.
HUcnoan3oBars
uupposeie
pecypcsl Ui
MOCTPOEHUS
rpauKoB
GYHKIUH 1
W3y4YEHUS UX
CBOWCTB

Apudmernyeck
Uil KOPpEeHb n—
0il cTeneHu.
Hppanwuo-
HAJIbHbIE
YPABHEHHS U
HEPaBEHCTBA
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Apudmernueckuit
KOPEHb HaTypaJlb-
HOM CTENEHH.
JewcTBus ¢
apudmeTHIecKuMu
KOpHSIMH N-OU

®opmyIMpOBaTH
, 3aIIUCBIBATh B
CHUMBOJIHYECKOM
(popme n
WTIOCTPHPOBAT
b IpUMepamMu
CBOMCTBA KOPHS




crenenu. Penienue
UppaIruOHaIbHBIX
ypaBHEHUU U
HEPaBEHCTB.
CBoiicTBa u
rpaduK KOpHA II-
OH CTENeHn

N-0i1 CTENEeHMU.
BbInoHATH
npeoOpa3oBaHus
HMPPALMOHATIBHBIX
BBIPAKCHU.
Pemars
OCHOBHBI€ THUIIbI
MPPALMOHATIbHBIX
YpPaBHEHUU U
HEPaBEHCTB.
IIpumeHsATH A5
peuieHnst
Pa3IHYHBIX
3aga4
UppaLMOHATIbHbIE
ypaBHEHUS U
HEPaBEHCTBA.
Crpourn,
YUTATh Tpaduk
KOpHs N-0H
CTEIICHHU.
HUcnoan3oBarb
uugposbie
pecypchl Uit
IIOCTPOEHUs
rpauKoB
byHKIMHA 1
W3y4YEHUS UX
CBONCTB

Dopmy.Jibl
TPUTOHOMETPHUM.
Tpuronomerpuu
ecKue
YPaBHEHUSA

22

Cunyc, KocuHyc u
TaHT€HC YHCIIOBOTO
apryMeHTa.
ApKCHHYC, apKKOCH-
HYC ¥ apKTaHI€HC
YHCIIOBOTO
apryMeHTa.

Onepuposarsn
NOHATHSIMU:
CHUHYC, KOCMHYC U
TaHTEHC
IMPOU3BOJIBHOI'O

yria.




Tpuronomerpuyecka
sl OKPY>KHOCTb,
olpezesieHue
TPUTOHOMETPHUUYECKU
X QYHKIHIA
YUCJIOBOTO
apryMeHra.
OcHOBHbIE
TPUTOHOMETPUUECKHU
e popMyIIBI.
[IpeobpazoBanue
TPUTO-
HOMETPHUYECKUX
BBIPAKCHUM.

Pemenne
TPUTOHOMETPUUYECKU
X YpaBHEHUI

Hcnoan3oBatb
3aluch
MIPOU3BOJILHOTO
yrjia yepes
oOparHbIe
TPUTOHOMETPHUYEC
KHe (QyHKITUU.
BbInoHATH
npeodpazoBaHus
TPUTOHOMETPH-
YECKUX
BBIPXKEHUM.
Pemarsn
OCHOBHBI€ THUIIbI
TPUTOHOMETpHUYE-
CKHMX ypaBHEHUI

ITocaenoBaTeinb
HOCTH "
nporpeccuu

[TocnenoBarenbHOCT
u,

CIOCOOBI 3aJaHuUs
MOCJIeI0BATEIBbHOCTE
.

MoHOTOHHBIE
MOCJIeI0BATEITLHOCT
.

Apudmernueckas u
reoMeTpruYecKast
MIPOTPECCHUHU.
beckoneuno
yOBIBaromas
reoOMeTpruYecKast
nporpeccusi. Cymma
OECKOHEYHO
yOBIBaroIeH
reOMETPUYECKOI

OmnepupoBarb
NOHATUSMMU:
MIOCJIe/I0BATENb-
HOCTb,
apudMeTnyecKas
u
reoMeTpruYecKas
IIPOrPECcCui;
OECKOHEYHO
yObIBaroIas
reoMeTpruYecKas
nporpeccus,
cyMMa Oecko-
HEYHO
yOBIBaroIIeH
r€OMETPUUYECKOMN
IIPOrPECCUHU.
3anaBaTth




MPOTrPECCUM.
Dopmyiia CIOKHBIX
MPO-1IEHTOB.
Hcnonn3oBanue
MIPOTPECCUU IS
pelIeHus: peaibHbIX
3a7a4 MPUKJIIATHOTO
Xapakrepa

MOCJIeI0BATEIHHO
CTH pa3IU4YHbIMU
CIIOCO0aMHU.
IIpumeHnsaTs
dopmy.ty
CJI0KHBIX
NMPOLEHTOB JIJIs1
pelIeHus 3a1a4
13 peaibHOI
MIPaKTHUKH (C
HCI0JIb30BAHUEM
KaJIbKYJIITOPA).

Hcnoab3oBaTh
CBOMCTBA
I1OCJIEIOBATEILHO
CTeH "
MpOrpeccuil AJist
pelieHus
peanbHBIX 3a/1a4
MIPUKIaIHOTO
XapakTepa

IToBTOpEHue,
00001IeHHE,
CHCTEeMATHU3AIU
A1 3HAHMI

OCHOBHBIE TTOHSITHUSA
Kypca anreopsl u
Haya
MaTeMaTH4YECKOTO
ananm3a 10 xiacca,
000011IeHHE U
CHCTEMAaTH3alHs
3HAHUM

IIpumeHnsaTh
OCHOBHBIE
MIOHSTHS Kypca
anreOpbl U Haval
MaTeMaTH4ECKOTO
aHaym3a Juist
pelieHns 3a1aq
U3 peajJbHON
KHU3HU U IPYTUX
IIKOJIBHBIX
JUCLUIUINH

11xiaacc

Crenens ¢
PalMOHAIBLHBIM

12

CreneHsn ¢
paI_[I/IOHaJIBHBIM

DopMyIMPOBATH
, 3aIIUCBIBATh B




nokasareJieMm. IIOKA3aTEeJIEM. CHMBOJINYECKOM
IMoka3zarenbHas CaoiicTBa cTenieHU. | (popme H
$yHkuus. [Ipeo6pa3zoBanue WLITIOCTPUPOBAT
IToka3zaTebHBIE BBIPAKEHU, CO- b IpUMeEpaMu
YPABHCHUA H JeprKaIImnx CBOMCTBa
HEpaBCHCTBA palMOHAIBHBIE CTETICHH.
CTETEeHH. I[IpumeHaTh
[TokaszaTenbHble cBOliCcTBa
yYpaBHEHUSA U HEpa- | CTENEHH JJIs
BEHCTBA. npeoOpa3oBaHus
[TokazarenbHas BBIPAKCHU.
¢byHKIUS, €€ CBOM- DopMyIHPOBATH
cTBa U rpadux u
WIIOCTPUPOBAT
b rpapuyecKu
CBOMCTBA
II0KA3aTENbHOU
byHKIHN.
Pemarsp
OCHOBHBIE THIIBI
MOKa3aTeTbHBIX
YpPaBHEHUU U
HEPaBEHCTB.
Hcnoan3oBarh
uugposbie
pecypcesl Ui 1o-
CTPOEHMS
rpaukoB
GbyHKIMHI 1
W3Yy4YEHUs UX
CBONCTB
Jlorapupmuyec Jlorapudm uucna. ®opmyaHpoBaTH
Kast pyHKumsl. JlecsITHUHBIE U Ha- , 3aNUChIBATH B
Jlorapugmuie- 12 TypallbHbIE CHMBOJINYECKOM
;K::p);[;?:::’::ﬂ J0rapuQMBbl. ¢opme n
[IpeobpazoBanue WILTIOCTPUPOBAT




(12 1)

BBIPAYKEHHUI, CO-
JepIKaAIIIX
JorapuMsl.
Jlorapudmuueckue
ypaBHCHHS U HE-
paBeHCTBa.
Jlorapupmuueckas
byHkIM, €€
CBOWCTBA U TpaduK

b IpUMepamMu
CBOMCTBA
norapudma.
BbInoHATH
npeoOpazoBaHus
BBIPAKCHMUI,
coJiepaKalnx
JorapudMBl.
®opmyMpOBaTh
u
WITIOCTPUPOBAT
b rpadpuyeckn
CBOMCTBA
norapuMuuecKo
i hyHKIIH.
Pemarsn
OCHOBHBIE THIIbI
norapuMUIecKu
X YPaBHEHUU U
HEPABEHCTB.
Hcnoan3oBarb
uupposeie
pecypcsl Ui 10-
CTPOEHUS
rpadukoB
byHKIHHI 1
W3Yy4YEHUS UX
CBOMCTB.

3HAKOMHUTHCH C

ucropuen
pa3BUTHS
MaTeMaTHUK!
Tpuronomerpuy Tpuronomerpudeck | OnepupoBaThb
KH HKI[UH
ecKue pyHKN ne QyHKINH, UX MOHATHEM
U UX I'pauKH. N
CBOWCTBA U nepuoIuvecKas
Tpuronomerpuu
rpaduKu. GbyHKIHS.

CCKHE




HEepaBEeHCTBa

[Tpumepsr
TPUTOHOMCTPUUICCKHU
X HEPABEHCTB

Crpourn,
aHAJIU3MPOBATh,
CpaBHMBAThH
rpapuKu
TPUTOHOMETPHUYEC
KuX (pyHKITHI.
®opmyMpOBaTh
u
WITKOCTPUPOBAT
b rpaguyecku
CBOMCTBA
TPUTOHOMETPHYEC
KUX (QYHKITH.
Pemiars
IIPOCTENINE
TPUTOHOMETPHYEC
KM€ HEPABEHCTBA.
HUcnoan3oBars
rpaguku s
pelieHus
TPUTOHOMETPHUEC
KHX HEPaBEHCTB.

Hcnoan3oBath
uugposbie
pecypchl Uit
IIOCTPOEHHUS
rpauKoB
byHKIMHA 1
U3YYEHHUS UX
CBONCTB

IIpousBoanas.
IIpumenenne
NPOM3BOIHOM

24

HenpepsiBHbie
¢ynkuuu. Metoz
HMHTEPBAJIOB IS
pelieHns Hepa-
BEHCTB.

Onepuposarsn
NOHATHSIMU:
HeTpepbIBHAS

byHKIHS;
MIPOU3BOTHAS




[IpousBogHas
dbyHKIIIN.
I'eomerpuueckuii u
(bu3nYecKuil CMBICI
MPOU3BOIHOM.
[IpousBoaHbIe
3JIEMEHTaPHBIX
(byHKIMH.
[IpousBognas
CYMMBI,
MIPOU3BEICHMUS],
9acTHOTO ()yHKIIHIA.
I[Ipumenenne
MPOU3BOJHOMN K
HCCIIEI0BAaHUIO
GbyHKIMN Ha
MOHOTOHHOCTb U
KCTPEMYMBI.
Haxoxnenue
HauOOJIBIIETO U
HaUMEHbIIETO
3HaueHus: QyHKIUU
Ha OTpE3Ke.
IIpumeHeHue
MIPOU3BOJHOM st
HaXO0XJICHUS
HaWJTy4IIero
pelieHus B
TIPUKJIIATHBIX
3ajavax, s
onpeenaeHus
CKOpPOCTH IIpoliecca,
3aJIaHHOTO
hopmymoit wim
rpaduKoM

byHKIHAH.
HUcnoan3oBaTh

r€OMETPUYECKUI
U pU3NIECKUit
CMBICIT
IIPOU3BOIHON 1151
peleHHs 3a/1a4.
Haxoautsb
IIPOU3BOJIHBIE
3JIEMEHTaPHbIX
GyHKIUH,
BBIYHMCJIATH
IIPOU3BOJIHBIE
CYMMBI,
MIPOU3BEICHNS,
4aCcTHOTO
GbyHKIHH.
HUcnoan3oBarb
MIPOU3BOTHYIO
JUIs UCCIIe/IoBa-
HUs QYHKIIUU HA
MOHOTOHHOCTb U
HKCTPEMYMBEI,

IIpumeHnsaTh
pe3yJIbTaThl
HCCJIeI0BAHNSA K
IIOCTPOEHHIO
rpauKoB.
IIpumeHnsaTs
MIPOU3BOIHYIO
JUISL HAXOXKICHUS
HaWJIy4dlIero
pelieHus B
IIPUKJIAIHBIX, B
TOM YHCIIE




COITMAJIbHO-
SKOHOMMYCCKUX,
3a7a4ax.

3HAKOMHUTHCH C

Hcropuen
pa3BUTHUSA
MaTeMaTH4eCKOro
aHaJn3a
HNuTerpan u ero OnepupoBarb
NpUMeHeHUs MOHSITUSIMU:
nepBooOpa3Has,
[TepBooOpaznas. UHTErpaJl.
Tabnuna nepBooO- Haxogutnp
pa3HbIX. nepBooOpasHbIe
Wurerpan, AIIEMEHTAPHBIX
F€OMETPUUYECKHUI 1 yHKLMiA;
¢dusuueckuii cmpicy | BPIMUCTIATD
WHTETpaa. MHTCIpail 1o
Beruncnenune (popmyre
Hprorona—
WHTErpaa mno TleiGHuMa.
dopmyne Heroro- 3HAKOMHUTBLCSH €
Ha—JIeliOHuIa ucTopmeii
pa3BHUTHS
MaTEeMaTHYeCKOT0
aHaJIn3a
Cucremsl } Cuctembl TUHEHHBIX OrepupoBaTh
YPAaBHEHUH YPaBHEHHUI. HOHATUSMU:
Pemenue cucTema JIMHEH-

MPUKIAIHBIX 3a7a4 C
IIOMOIIBIO CUCTEMBI
JIMHEUHBIX
YPaBHEHUH.
Cucremsl 1
COBOKYITHOCTH
LCIBIX,
palMOHATbHBIX,

HBIX YPaBHEHUU U
€€ pelIeHue.
Hcnonb3oBaTh
CUCTEMY
JIMHEWHBIX
YPaBHEHUHN IS
peLeHus
MPAKTUYECKUX
3a1a4. Haxoauts




HMPPALMOHATIBHBIX,
[IOKA3aTEIbHBIX,
aorapupMuuecKux
ypaBHEHUH U
HEPaBEHCTB.
Hcnons3zoBanue
rpadukoB pyHKIHI
JUTSL pelIeHus
YpaBHEHUH U
CUCTEM.
[Ipumenenne
YpaBHEHUH, CUCTEM
Y HEPaBEHCTB K
pEeLIeHUIO
MaTeMaTHUYeCKUX
3a/1a4 U 3a/1a4 u3
Ppa3IUYHBIX
oOyactell HAyKH U
peanbHON KU3HU

perieHus
MPOCTEUIIINX
CUCTEM U
COBOKYITHOCTEM
palMoOHAIBHBIX
YpaBHEHUU U
HEPaBEHCTB.
Hcnons3oBath
rpaduKu
byHKIMA 115
perieHus
YpPaBHEHUU.
MopaenupoBarhb
peasibHbIe
CUTyaIlMH Ha
SI3BIKE aNreOphl,
COCTaBJISITh
BBIpAXKCHHUS,
ypaBHEHHSI,
HEPaBEHCTBA U
CUCTEMBI 110
YCIIOBUIO 3aJ1a4H,
HCCJIeI0BATH
NMOCTPOEHHbIE
MO/ EJIH C
HCIIO0JIb30BaHUEM
ammapara
anreopsl

12 kaacce

CucremMnl
YPaBHeHUil

CucreMbl TUHEHHBIX
YPaBHEHUM.
Pemenue
MPUKIAAHBIX 3a7a4 C
MIOMOIIBIO CHCTEMBI
JIMHEMHBIX
YpaBHEHUH.

OnepupoBarb
MTOHSATUSIMH:
cucTema JIMHEN-
HBIX YPABHEHUU U
€€ peuieHue.
Hcnons3oBath
CUCTEMY
JIMHENHBIX
YPAaBHEHUU It




Cucremsl u
COBOKYITHOCTH
LETIBIX,
palMOHANbHBIX,
HUppaLMOHANIbHBIX,
MOKa3aTeIbHBIX,
norapupMuIEcKux
YpaBHEHUH U
HEPaBEHCTB.
Hcnons3zoBanue
rpadukoB QpyHKUNH
JUTSL pelieHust
YpPaBHECHUH U
CUCTEM.
[IpumeHenue
YpaBHEHUH, CUCTEM
Y HEPaBEHCTB K
PELIeHUIO
MaTeMaTUYeCKUX
3a/1a4 M 3a]a4 U3
pa3IMYHBIX
oOyactell HayKHu U
peanbHON KU3HU

perieHus
MIPAKTUYECKHUX
3agad. Haxonuts
peuieHus
MIPOCTEUIINX
CUCTEM U
COBOKYITHOCTEM
panMoHaNIbHBIX
YpPaBHEHUU U
HEPaBEHCTB.
Ucnonb3oBars
rpaduku
byHKIMN 75
peuieHus
YpPaBHEHUU.
MopeaupoBath
peanbHbIe
CUTYallH Ha
SI3BIKE aNreOphl,
COCTaBIIAATh
BBIPaXKCHMUS,
ypaBHEHUS,
HEpaBEHCTBA U
CUCTEMBI 110
YCIIOBHIO 33]1a4H,

HcCIe10BaTh
MOCTPOEHHbIE
MOJIeJIH C
UCTIOJIb30BaHUEM
amrmapara
anreOpbl
HarypasnbHble u Harypanbnsle u Onepuposars
HeJble Yncjia esble yncna B 3aga- | MOHATHAMMU:
Yax U3 peaabHoM HaTypajibHOC
SKU3HIL YHCII0, TIeTI0e
[MpusHaku UCTI0.
JICIIMMOCTH LEJIBIX Hcnoan3oBath




YHCCJI

MIPU3HAKU
JIETTUMOCTH
LEJIBIX YHCEIl,
paziioxKeHue
YHCIa Ha
MPOCTHIE
MHOXUTEH 151
penieHus 3anay

IToBTOpEHME,
00001IEeHne,
CHCTEMATH3AIU
s1 BSHAHUT

21

OCHOBHBIE TTOHSITHUSA
Kypca anreopsl u
Hayaa
MaTeMaTHYECKOr0
ananan3a, 0000IeHIE
M CUCTEMAaTH3aIUs
3HAHUU

Pemars
NPUKJIAJAHbIE
3aJa4M u3
Pa3IUYHBIX
oOrnacteill HAyKH U
pEAIBHON KU3HU
C TIOMOIIIBIO
OCHOBHBIX
MOHATUH Kypca
anreOpbl U Havall
MaTeMaTH4eCKOro
aHayu3a.
Bbiouparn
ONTUMAaJIbHBIC
CTIIO0COOBI
BBIYMCIICHHI.

HUcnoan3oBarb
AJISl peleHust
3aJa4 ypaBHe-
HUS1, HEPaBEHCTBA
U CUCTEMBI
YPaBHEHUH,
CBOMCTBA
GbyHKIMHA 1
rpauKoB

Bcero

175




PABOYAS ITPOT'PAMMA
YYEBHOTI' O KYPCA «'EOMETPUS»

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca T'€OMETpUM Ha YpPOBHE
cpemHero oOmiero oopa3oBaHus 00yCIOBIEHA MPAKTUYECKON
3HAYUMOCTBIO METANPEAMETHBIX U MPEIMETHBIX PE3YJIHTATOB
00y4eHHs] TEOMETPUU B HAMPABICHUH JIAYHOCTHOI'O Pa3BUTHUS
oOyyJaronuxcs, (dbopmHpOBaHUS (yHKIHOHATBHOM
MaTe€MaTUYeCKOW TPaMOTHOCTH, M3YUYEHUS JIPYTUX y4eOHBIX
IUCUUIUIMH.  Pa3zBuTHe y  ydalmuxcs  MPaBHUIIbHBIX
MPEACTABICHU O CYUIHOCTH W MPOUCXOXKJIECHUU TeoMe-
TPUYECKUX  aOCTpakUWW, COOTHOIIEHHH PEalbHOro0 U
MJICAJIBHOT0, XAPAKTEPE OTPAKEHUS MATEMATUYECKON HAYKOU
ABJICHUM M TIPOLIECCOB PEAIBbHOrO MUpPa, MECTE T€OMETPUU B
CUCTEME HayK U POJIK MATEMATHYECKOTO MOJICITUPOBAHUS B
HAay4YyHOM T[IO3HAHUM W B  MPAKTUKE  CIIOCOOCTBYET
(GOpMHpPOBAaHHIO HAYYHOTO MHUPOBO33PEHUSI YyyalllUXCs, a
TaK)K€ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl afanTaluy B
COBPEMEHHOM OOIIECTBE.

["'eoMeTpus sBII€TCS OJHUM U3 0a30BBIX IPEIMETOB Ha
YpOBHE  cpeaHero obmiero  oOpa3oBaHus, TaKk  Kak
o0OecrieunBaeT BO3MOXKHOCTh M3y4YEHHUS KakK JAUCLMILIUNH
€CTECTBEHHO-HAYYHOM HaIPaBJIEHHOCTH, TaK U
I'YMaHUTapHOM.

Jlormueckoe MbllLIeHUE, GopMHUpyeMoe NMpu U3yUYEeHUU
OOy4JaloIMMUCSl ~ TOHATUHHBIX  OCHOB  TE€OMETPUU U
IIOCTPOEHUU LEMOYKH JIOTUYECKUX YTBEPKICHUU B XOJ€
pelIeHusl TeOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh H
ONpOBEPrarb T'MIOTE3bl HEMOCPEICTBEHHO HCIOIb3YHOTCS
P pEUIeHUH 3a/Ja4 ECTECTBEHHO-HAYYHOrO LHMKJIa, B



YaCTHOCTH M3 Kypca (PU3HKH.

YMeHue OpUEeHTHPOBATHCS B MPOCTPAHCTBE HUIPAET
CYLIECTBEHHYIO pPOJIb BO BCEX O0OJACTAX JEATEIBHOCTH
yenoBeka. OpueHTanus  4YeJoBeKa BO  BpPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIHAIbHOTO
ObITHsA, (hopMa OTpPaKEHHUS OKPYXKAIOIIETO MHpPA, YCIOBUE
YCHEUIHOTO TO3HAHUS U AKTUBHOTO MpeoOpa3oBaHus JIei-
CTBUTEIIHOCTH. OmnepupoBanue POCTPAHCTBEHHBIMH
oOpa3aMu OOBEAUHIECT pa3HbIC BHUIbI y4eOHOW M TPYHOBOM
AESTENIbHOCTH, SIBISIETCS OJHUM M3  MPO(ecCHOHAIBHO
BaXHBIX Ka4EeCTB, IIOATOMY aKTyalbHa 3a7a4a (popMHpOBaHUS
y oOydaromuxcss MPOCTPAHCTBEHHOTO MBIIUICHUS  Kak
Pa3HOBUAHOCTH OOpa3HOTO MBINIJICHUSI — CYIIECTBEHHOTO
KOMITOHEHTA B TIOJIFOTOBKE K MPAKTUYECKON JESITEIHOCTH T10
MHOTUM HalpaBJICHUSIM.

[leaxr ocBOeHHMsSI MporpaMMbl  y4yeOHOro Kypca
«l'eometpusi» Ha  0a30BOM  ypoBHE  OOyYEeHHS  —
oOmeoOpazoBareibHOE W OOIIEKYJIBTYpHOE  Pa3BUTHE
00yJaroIMXCs yepe3 obecrieueHue BO3MOXKHOCTH
OpUOOpPETeHUs W WCMIOJB30BAHHMS  CHCTEMAaTUYECKHX
FCOMETPUYCCKUX 3HAHUM ©  JICUCTBUM, CHCIU(DUIHBIX
reOMETPUH, BO3MOKHOCTH  YCIEIIHOTO  MPOJOJDKEHUS
oOpa3oBaHMsi TIO CHEIUATBHOCTSAM, HE CBSI3aHHBIM C
TIPHUKJIATHBIM HCITOJIb30BAHUEM T'€OMETPHH.

[Iporpamma 1o TeomeTpun Ha 0a30BOM YpPOBHE
mpeaHa3HadeHa Juisi O0OydYaromuxcsi CpeaHe IIKOJbI, He
UCTIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYJHCHUH Ha YypOBHE
OCHOBHOTO  o0miero oOpaszoBanusi. Takum  oOpazowm,
oOyuyaroruecsi Ha 6a30BOM YpPOBHE JIOJKHBI OCBOUTH OOIIHE
MaTEMaTUYECKUE YMEHUs, CBs3aHHbIE CO cHelupuKon
T€OMETPUU W HEOOXOIUMBIE [JIS1 KU3HH B COBPEMEHHOM



O6HICCTB€. KpOMe 9TOro, OHU UMCIOT BO3MOXHOCTb M3YYUTH
reoMCTpHUIO Ooiee FJIY6OKO, €CJIY B JIaJbHEHIIIEM BO3HUKHET

HEOOXOAMMOCTh B F€OMETPUYECKUX  3HAHUAX B
npodeccuoHanbHOM NESITeIbHOCTH.
Joctuxenue LEH OCBOCHHMS IPOrpamMMBbl

o0ecreynBaeTcsl  pPEIIEHHEM  COOTBETCTBYIOIIMX  3ajad.
[IpuopuTeTHbIMU 3aayaMu OCBOEHHUSI Kypca «I'eomerpum»
Ha 0a30BOM ypoBHE B 10—12 kimaccax sBISIOTCS:

- (QopmMupoBaHUE MPEJICTABICHUS O TEOMETPUHU Kak
YaCTU MHUPOBOM KYJIBTYPbl W OCO3HAaHHE €€ B3aMMOCBA3U C
OKPYXaIOIIUM MUPOM;

- (hopMUpOBaHKE TIPEICTABICHUS] O MHOTOIPAHHHUKAX U
TeJlaX BpALICHUs KaK O BaXHEHMIIMX MAaTEeMaTHUYECKUX
MOJENIAX, IO3BOJSIOIIUX OIKWCHIBATH M H3y4aTb pas3HbIC
SBJIEHUS OKPYXKAIOIIETO MUPA;

- (opMHpOBAHKME YMEHHUS PACIO3HABATh HA YepTexkax,
MOJIEJIIX W B PEaJIbHOM MHUPE MHOTOTPAHHUKKM W TeJa
BpAlLICHUS,

- OBJIaJICHUE METOJAAMHU PELIECHUS 3a7a4 HA TTOCTPOEHUS
Ha N300paKEHUSIX TPOCTPAHCTBEHHBIX (PUTYD;

- ¢dopMHpOBaHHE YMEHHUS OIEPUPOBATH OCHOBHBIMH
MOHATUAMU O MHOTOIPAHHMKAX M TejaxX BpAICHUS U HX
OCHOBHBIMHM CBOMCTBAaMU;

- OBJIQJICHUE AJTOPUTMAMM PEUICHUS OCHOBHBIX THUIIOB
3amay; (OPMHUPOBAHME YMEHUS TIPOBOJIUTH HECIOKHBIC
NOKA3aTeNbHbIE  PACCYXKAEHUS B XOAE  pEILICHUs
CTEPEOMETPUYECKUX 33aJa4 M 3a4a4 C [PAKTUYECKUM
COZIEP/KAHUEM;

- pa3BUTUE HHTEJUIEKTyaIbHBIX M  TBOPYECKHUX
CroCcOOHOCTeN 00ydaronmxcsi, M03HaBaTEeIbHON aKTUBHOCTH,



HCCIIEIOBATENILCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHNS;

- (opmupoBaHue (QYHKIMOHAIBHOH TI'PaAaMOTHOCTH,
PEJIEBAHTHON F€OMETPUMU: YMEHUE PACTIO3HABATH IPOSBICHUS
reOMETPUUYECKUX TOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX )KU3HEHHBIX CUTyalUsX W MIPU HU3YYEHUHU APYIHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS  3aBHUCUMOCTEH U
3aKOHOMEPHOCTEN, (POPMYIMpPOBaTh UX Ha SA3BIKE '€OMETPUU
U CO37aBaTbh  TEOMETPUYECKHE  MOJENIH, IPUMEHSATH
OCBOCHHBI TI€OMETPUYECKUM  ammapar Uil  peLIeHUs
[IPAaKTUKO-OPUEHTUPOBAHHBIX 3aJad, WHTEPIPETUPOBATH W
OLICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENBHON OCOOCHHOCTBIO MPOrpaMMBbl SIBIISIETCSA
BKJIIOYEHHE B KypC CTEPEOMETPUM B HAdajle €ro U3Y4YEHHUs
3a/1a4, PEIIAEMBIX HAa YPOBHE HWHTYUTHMBHOIO IIO3HAHUA, U
ornpenenéHHbIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH,
4TO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO 51
IIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJUPYET IMPOTEKAHHE
UHTYUTUBHBIX IIPOLIECCOB, MOTHMBUPYET K JaJIbHEUIIEMY
U3Y4YECHUIO NIPEAMETA.

IIpennourenue oTAAETCA HATIALHO-KOHCTPYKTUBHOMY
METOAYy OOy4YeHHUs, TO €CTh TEOPETUUYECKUE 3HAHUS UMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTh HPEIMETHO-IPAKTUYECKOU
NEeATEIbHOCTH. Pa3BrUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUN
y ydaluxcsi B KypCce€ CTEPEOMETPHM MPOBOAUTCA 3a CYET
pellIeHus 337a4 Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3aJady Ha OMNEPUPOBAHHE MPOCTPAHCTBEHHBIMU OOpa3aMu.
Coznanmne oOpa3a MPOBOJUTCS C ONOPOM Ha HAIIAJHOCTD, A

omepupoBaHue 00pa3oM — B YCJOBHUSX OTBJICUECHUS OT
HarJISIAHOCTH, MBICJICHHOTO H3MEHEHHUS €ro HMCXOJHOTO
COJZIEpIKAHUSL.

OcHoBHbIE coAepKaTeIIbHbIC JIMHUU Kypca



«l'eomerpun» B 10— 12 Kmaccax: «MHOrorpaHHUKNY,
«IIpsiMBIE M TUIOCKOCTH B IIPOCTPAHCTBEY, «Temna BpaleHus»,
«BeKTopsl 1 KOOPAMHATEI B NPOCTpaHCTBe». DOpMUpOBaHUE
JOTUYECKUX YMEHUH pacIpeiessieTcs He TOJIBKO IO
COJIEpKaTeNbHBIM JIMHUSM, HO M MO TrojaM OOy4YeHHUs Ha
YPOBHE CpEeHEro 00IIEro 00pa3oBaHuUsl.

Conepxanune o0pa3oBaHus, COOTBETCTBYIOLIEE
MpeIMETHBIM pe3yibTataM ocBoeHus I[Ipumepnoit paboueit
OpOrpaMMBbl,  paclpeAeNéHHbIM 10 rojaM oOyuyeHus,
CTPYKTYpUPOBAHO TakuM 00pa3oM, UTOOBI OBJIAJICHUE
r€OMETPUYECKUMH TOHATUSAMU M HAaBBIKAMH OCYLIECTBIISIOCH
HOCIEI0BAaTENbHO W IOCTYIATENbHO, C COOJIOJCHUEM
MPUHIMIIA [PEEMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHUSA
BKJIIOYAIIUCh B OOILYyI0O  CHUCTEMY  TI'€OMETPUYECKUX
OpECTaBICHUN O00yYarolMXcs, paciuupsisi U yriayomss eg,
00pa3ysl IPOYHbIE MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yuebnom mmane I'KY CCOII Ne 2 ropoxaa
KpacHogapa ©Ha wu3yueHue reoMeTpuu OTBOAUTCS 10 |
yaeOHOMY 4acy B Heaemo B 10 - 12 kiacce, Bcero 3a Tpu
rojia oOyuenust He MmeHee 105 yueOHBIX 4acoB.

INJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATDHI
OCBOEHUS PABOYEN MPOT'PAMMBI KYPCA «
I'eomerpus»

IIpenMeTHble pe3ynbTaThl W3YYEHHUs TIE€OMETPUU Ha
0a30BOM YpOBHE OpPHUEHTHPOBAHbI Ha JIOCTHUKEHUE YPOBHS
MaTeMaTU4eCKOM  IPaMOTHOCTH,  HEOOXOAMMOro s
YCHEIIHOIO PEIICHUA 3a1ad B PEajJbHOM JKU3HU U CO3J1aHUE
YCIIOBUH AJIs1 UX OOLIEKYJIBTYPHOTO Pa3BUTHSL.



OcBoenue yuebHoro kypca «I'eomerpus» Ha 0a30BOM
ypOBHE  cpenHero  oOmero  oOpa3oBaHUs  JOJHKHO
o0OecreunBaTh  JOCTH)KEHHE  CIEAYIOMIMX  MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

- OmnepupoBaTh  IOHATUSMH:  TOYKa,  IIpsAMasd,
IUIOCKOCTb.

- [IpuMEHSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3
HUX [PU PEIICHUH T€OMETPUYECKUX 3a/]1a4.

-OnepupoBaTh  MOHATHSAMH:  IAPAJUIETBHOCT U
NEPIEHIUKYJIAPHOCTD NPSMBIX U INIOCKOCTEM.

- KnaccupuumpoBaTh  B3aUMHOE  PACIIOJIOKEHUE
MPAMBIX U TJIOCKOCTEN B MPOCTPAHCTBE.

- OneprpoBaTh NOHATHAMU: IBYTPAHHBIA YrOJ, TPAHU
JIBYTPAHHOTO YIJia, peOpo ABYTPAHHOTO YIJIA; JIMHEHHBIN
YTOJI ABYTPAHHOTO yTJja; PaayCHast Mepa ABYTPAaHHOIO yIJia.

- OnepupoBaTb  TNOHSATUSAMM: MHOTOTPaHHHK,
BBIITYKJIBIA W HEBBITYKJIBIA MHOTOIPDAHHUK, DJIEMEHTHI
MHOTOTPaHHMKA, TPABUJIbHBI MHOTOIPAHHUK.

- Pacrio3HaBath OCHOBHBIE BHIbl MHOTOI'PAHHUKOB
(mupamua; Tpu3Ma, MPSMOYTOJbHBIA MapajuiesienuIe],
KyO0).

- KrnaccuduumpoBat  MHOTOrpaHHUKH, BbIOHMpas
OCHOBaHMS ISl KjacCU(pUKAIMKU (BBITYKIbIE U HEBBIMYKIIbIE
MHOTOTPAaHHUKH; IPABUIIbHbIE MHOTOIPDAHHUKH; TPSIMBIE H
HAKJIOHHBIE MTPU3MBbI, apaJIJICICHUIIE]IbI).

- OmnepupoBaTh TMOHATHUSAMHU: CEKyllas IUIOCKOCT,
CE€YEHNE MHOTOTPAHHUKOB.

-  OOBACHATH TNPUHLMUIIBI TMOCTPOCHHS] CEUEHHUI,
UCIIOJIb3YsI METO/] CJIEJIOB.

- CTpoUTh CEUYEHHs] MHOTOTPAHHUKOB METOJIOM CJIE/IOB,
BBINIOJIHATHh (BBIHOCHBIE) TIIJIOCKME YEPTEXKU M3 PUCYHKOB



IPOCThIX 00BbEMHBIX (QUTYpP: BUJI CBEPXY, COOKY, CHU3Y.

- Pemarph 3ajauum Ha HaXO0XJIEHHE TE€OMETPUYECKUX
BEIMYMH 10 oOpa3lamM WM ajdropurMaM, HOpUMEHSs
U3BECTHBIC  AHAJIIMTUYECKUE  METOJbl  NPU  PELICHUU
CTaHAAPTHBIX MATEMATHYECKMX 3aJa4 Ha BbIYHCIICHUE
PACCTOSIHUI MEXAY JBYMSI TOUKaMHU, OT TOYKH J0 MPSAMOM, OT
TOYKH JI0 TUIOCKOCTU, MEXAY CKPEIIUBAIOIIMMUCS PSIMBIMH.

- PemaTth 3amaum Ha HaxO0XJIEHHE TIE€OMETPHUYECKHUX
BEIMYMH TI0 oOpa3liaM WIM alIropuTMaMm, MpPUMEHSsS
U3BECTHBIE  AHAJIUTHUYECKHE  METOAbl MpPU  PELICHUH
CTaHAAPTHBIX MaTEMaTUYECKUX 3a]a4 Ha BBIYKMCIICHHUE YIJIOB
MEXKIy CKpPEIIMBAIOIMIMMUCA NPSIMBIMUA, MEXAY NOPSIMON H
IJIOCKOCTBIO, MEX/TY TUIOCKOCTSAMM, IBYTPAHHBIX YIJIOB.

- Bpiuncnate 00bEMBI W TUIOHIAJAM TOBEPXHOCTEH
MHOTOTPaHHUKOB (TIpu3Ma, TMUpamMuga) C HOPUMEHEHUEM
(opMyn; BBIUHMCIATH COOTHOLIEHUS MEXKIY IUIOIIAASMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX MHOTOTPAaHHUKOB.

- OnepupoBaTh  MOHSATUAMH:  CUMMETpUS B
MPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUU; LIEHTP,
OCb U INIOCKOCTh CHMMETPHUH (PUTYPHI.

- W3Bnekatp, npeoOpa3oBbIBATH U MHTEPIPETHPOBATH
UHPOPMAIIMI0O O  TPOCTPAHCTBEHHBIX  T'€OMETPUUYECKUX
durypax, npeACTaBICHHYIO Ha YepPTEKaX U PUCYHKaX.

-IIlpumensTe reomerpuueckue (QakTbl s PELICHUS
CTEPEOMETPUYECKUX 3aJay, MPEIIOJArarlliiX HECKOJIbKO
IaroB penieHusi, €CM YCIOBUSl IPUMEHEHHUS 3aJjaHbl B IBHOU
dbopme.

-IIpuMeHATh TpOCTEUIINE MPOrPaAaMMHBIE CPEICTBA U
ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbl MPU PELICHUU
CTEPEOMETPUUECKUX 3a/aY.

- [TpuBoaUTH IpUMEPHI MaTEMaTUYECKUX



3aKOHOMEPHOCTEW B IIPUPOJE U JKU3HHU, pPaCIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

- IlpuMeHATH TONYyYEHHBIC 3HAHUS HAa MPAKTHKE:
AHAIIM3UPOBATh  peajbHbICE  CHUTYalluM W  [IPUMEHATH
W3yYCHHBIC TIOHSATUS B MPOLECCE TIOWCKA  PEIICHUA
MAaTEMATUYECKHU chopMyITUPOBAHHON po0JIeMBbl,
MOJICJIMPOBATh pPEAJIbHbIC CUTYallMd HA SI3bIKE T'€OMETPHUH,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C HCIOJIb30BAaHUEM TIe-
OMETPUYECKUX TIOHATUM ¥ TEOopeM, ammapara ajireopsbl;
pelars NpakTUYECKUE 3aJ1aul, CBSI3aHHBIE C HAXO0XICHHUEM
F€OMETPUYECKUX BEIIMYNH

- OnepupoBaTh  MHOHATUAMH:  IUIMHAPUYECKAS
HOBEPXHOCTh, 00pa3yIOLINe LUIMHIPUUYECKONH MOBEPXHOCTH;
UWJIUHAP;  KOHHUYECKass  MOBEPXHOCThb,  00pasyroliue
KOHUYECKOMN IIOBEPXHOCTH, KOHYC; cepuueckas
HOBEPXHOCT.

- Pacno3naBare Tena BpaimieHus (UMIMHAP, KOHYC,
cdepa u map).

- OOBACHSTH CIOCOOBI MOJIYYEHUS TEJI BpALLICHUSI.

- Knaccudunmposats B3anMHOE pacmooxkenue chepbl
U TUIOCKOCTH.

- OnepupoBaTh TMOHATHUSMHU: IAPOBOM CETMEHT,
OCHOBAaHME CErMEHTa, BBICOTA CETMEHTA; IIapOBOW CJIOH,
OCHOBaHHME IIApPOBOIO CJIOS, BBICOTA IIAPOBOIO  CIIOS;
IapOBOM CEKTOP.

- Boruucnsate 00bEMBI M TUTONIAIA TTOBEPXHOCTEH Tel
BpalIeHUs], TEOMETPUUECKUX TEJl C MPUMEHEHUEM (POPMYIL.

- OnepupoBaTb  MOHSTHUSMH: MHOT'OTPaHHUK,
BIIMCaHHBI B cdepy M OmUCaHHBIA OkoJIo cdepsl; cdepa,
BIIMCAaHHAs B MHOTOIPAHHUK WJIH TEJIO BPALICHUS.



- BblUMCHATH COOTHOLIEHUS MEXIY IJIOMIAIIMU
MOBEPXHOCTEN U 00BEMaMU TOTI0OHBIX TEJI.

- M3o0paxarp wu3yuyaemble (QUTYpbl OT PYyKH U C
IPUMEHEHUEM MIPOCTHIX YEPTEKHBIX UHCTPYMEHTOB.

- BbINoAHATE (BBIHOCHBIC) IUIOCKME YEPTEXKH U3
PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BHUJI CBEpPXY, COOKY,
CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

- W3BnekaTh, HHTEPIPETUPOBATH M MPEOOpPa30BHIBATH
uH(pOpPMAIIMI0O O  MPOCTPAHCTBEHHBIX  ICOMETPUUYECKHUX
¢urypax, npeACTaBICHHYIO Ha YepTEkaxX U PUCYHKaX.

- OneprpoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTBE.

- DBblnonHATe  AEWCTBHUA — CIOXKEHHS  BEKTOPOB,
BBIYMTAHUS BEKTOPOB M YMHOXXEHHMS BEKTOpa Ha 4YHUCIIO,
OOBSCHAThH, KAKUMHU CBOMCTBAMM OHH 00JIaJatoT.

- [IpumensTs npaBuiIO Napasuieaenune/a.

- OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPJUHATHI B
OPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOpPA, Yroj MEXKIy BEKTOpaMH,
CKaJIIPHOE TPOU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILUTaHApHbIE BEKTOPHI.

- HaxoauTh cyMMy BEKTOPOB M MPOHU3BEICHHE BEKTOPA
Ha  YUCJIO, YTroJd  MEXAY  BEKTOpaMH, CKaJSpHOC
NPOU3BEJICHUE,  pacKiaablBaTh  BEKTOP IO  JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

- 3amaBaTh IUIOCKOCTh YypaBHCHHWEM B JICKapTOBOU
CHCTEME KOOP/IUHAT.

- IlpumeHnsaTs TeoMerpuueckue (aKThl IS PEIICHHS
CTEPEOMETPUYCCKUX 3aJiad, MPEANOaralonuXx HEeCKOJIbKO
IIIArOB PELICHUS, €CJIU YCIOBHUS IPUMEHEHHS 3a/IaHbl B SIBHOM
dbopme.

- Pemarp mnpocreiiine reoMeTpHuYecKUe 3aJadd Ha



IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOAA.

- Pemare 3agaumn Ha 10Ka3aTENbCTBO MATEMATUYECKUX
OTHOLICHUM M HAXO0XKJCHUE TIE€OMETPUYECKHX BEJIMYMH IIO
oOpa3uam WM alropuT™MaM, MPUMEHSST W3BECTHBIE METO]IbI
IIPY PELIEHUMU CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

- IIpumenaTs mpocrenmme nporpaMMHbBIE CPEIACTBA U
ANIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PELICHUN
CTEPEOMETPUYECKUX 3a1aY.

- IIpuBoauTH IIPUMEPHI MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH B IPUPOAEC U JKU3HHU, PACIO3HABATH
IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

- IlpuMeHATH TOJNIydEHHBIE 3HAHHWS Ha IPAKTHUKE:
AHAJIM3UPOBaTh  pEaJbHbIE CHUTyalluh W  NPUMEHATH
U3YYEHHbIC TIOHATUA B  IIPOLECCE IIOMCKA peLICHUs
MaTeMaTU4YECKU c(hopMyJIMPOBAHHOMN po0JIEMBI,
MOJIEIUPOBATh pPEAJbHBIE CHUTYallUM HA SA3bIKE TE€OMETPUHU,
UCCIIE0BATh MTOCTPOCHHBIE MOJEIU C HCIOJIB30BAHUEM Te-
OMETPUYECKHX TMOHATHUA M TEOopeM, anmnapara ajireopsbl;
pelmarh NpakTHUYECKUE 3aJlayd, CBSA3AHHBIE C HAXO0XKICHUEM
r€OMETPUYECKUX BEJIMYHH.

COAEPKAHUE YYEBHOI'O KYPCA «
I'EOMETPUS» (11O 'OAAM OBYUYEHUSA)

10 xkiace
IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHATHUS cTepeomeTpuu. Touka, mpsiMas,
MJIOCKOCTh, TPOCTpaHCTBO. [loHsATHE 00 akcMOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3anmHoe pacnojio)keHue MpsSIMbIX B MPOCTPAHCTBE:
MepeceKarolrecs;, MapajyiebHble U CKPEIIUBAIOIIUECS



npsmele.  [lapamnenbHOCTH  NOpsAMBIX M INIOCKOCTEH B
MIPOCTPAHCTBE: MapajUIeNIbHbIE MpsSMbIE B IPOCTPAHCTBE;
NapajuieaIbHOCTh TPEX MPSAMBIX; MAPALIEIBHOCTh MPSAMON U
IJIOCKOCTH. YTJBI C COHAIpPaBICHHBIMH CTOPOHAMH; YTrOJ
MEXIy IPSIMBIMH B IpocTpaHcTBe. [lapaimenbHOCTh MI0CKO-
CTEH: MapaJUIeNbHbIE IUIOCKOCTH; CBOMCTBA IAPAIIIEIBHBIX
mwiockocteil. [lpocreiiine mpocTpancTBeHHbIE (GUTYpBHI Ha
IUIOCKOCTH: TETpaj’ap, KyO, Napajielienunen; NOCTPOSHUE
CEYCHUM.

[leprieHIUKYJISIPHOCT ~ TPSIMOM M IUIOCKOCTH:
NEPNEHANKYJIAPHbIE TPsIMblE B MPOCTPAHCTBE, MPSIMbIC
napajuieiabHble U MEePIEHIUKYISIPHBIE K IUIOCKOCTH, MPU3HAK
NEPNEHANKYISIPHOCTH MPSAMONW M IJIOCKOCTH, TEOpEMa O
OPSIMOM MEPIIEHAUKYIISIPHON IIJIOCKOCTH.

11knace
Yrisl B IpocTpaHcTBe.

Yron Mexay nOpsMOW M INIOCKOCTBIO; JBYI'PAHHBIN
yTOJI, JMHEUHBIN yroj AByrpaHHOro yria. llepnenaukynsap u
HAKJIOHHBIE: PAaCCTOSTHUE OT TOYKH JI0 IUIOCKOCTH, PaccTo-
SHHE OT MPSAMON J0 TIIJIOCKOCTH, MPOEKUIUs QPUTYphl Ha
IJIOCKOCTh. [leprneHauKyISIpHOCTh IUIOCKOCTEW: MPU3HAK
MEPIEHAUKYISIPHOCTA JIBYX IUIOCKOCTeW. Teopema o TpéEx
MEePIEHANKYJIIApaX.

MHoOrorpaHHuKH

[loHsiTHE  MHOrOrpaHHUKA, OCHOBHBIE  3JIEMEHTHI
MHOTOTPaHHHKA, BBIMTYKJIbIE U HEBBIMYKJIble MHOTOTPAHHUKH;
pa3BépTka MHororpaHHuka. llpusma: N-yrosnpHas mpusMma;
IPaHU U OCHOBAHUS MPU3MBbI; NIPsIMasi U HAKJIIOHHASI [TPU3MBI;



OO0KOBasl M MOJHAasl MOBEPXHOCTh Npu3Mel. [lapannenenunen,
IIPSMOYTOJIBHBIA ~ IApajuleJIeNune]y] Y €ro  CBOWCTBA.
[Inpamupma: nN-yrosibHas NHMpPaMHIA, TPAaHU KU OCHOBAHUE
nupamMuzbl; OOKOBas W TOJHAs MOBEPXHOCTh NUPAMUJbL;
MpaBUJIbHAs U yCEUYEHHAs NUpamuaa. DJIEMEHTbl MPU3MbI U
nupamuabl.  [IpaBuibHBIE ~ MHOTOTPAaHHUKH:  TOHSTHE
MIPAaBWJIBHOTO MHOTOTPAaHHMKA; IIPaBWJIbHAs IpU3Ma U
[IpaBWJIbHAS MMHPAMKUIA; IPABUIIbHAS TPEYTOJbHAsA MUpAMUIA
W TOpaBWwiIbHBIA  TeTpa’dap; KyO. IlpencraBinenue o
MIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTa’Ap, JOACKAadIp W
nkocaap. CeueHus: MPU3MbI U IUPAMUBI.

Cummerpus B IIPOCTPAHCTBE: CUMMETPHS
OTHOCUTENBHO TOYKH, NPSIMOHM, IUIOCKOCTH. OJIEMEHTBI
CUMMETPHUM B MUPAMUIAX, MMAPAIIIEIEIUIEIAX, IPABUIBHBIX
MHOTOTPAaHHHKAX.

Bbluncienre 31€eMEHTOB MHOTOIPAHHHUKOB: péOpa,
nuaroHanu, yrael. [lmomaas OOKOBOM TMOBEPXHOCTH H
ITOJTHOM MOBEPXHOCTH NMPSMOUN MPU3MBI, IJI0IIAIb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsAMOI npu3mel. [lmomans
OOKOBOI  TMOBEPXHOCTH W  MOBEPXHOCTU  MPAaBUIbHOU
MMAPAMHJIBI, TEOpPEMA O IUIOMIAAN YCEYEHHOM NHPaMUIBIL.
[Tonsitue 00 06bEMe. OOBEM TUPAMUIBI, TPU3MBI.

[Tono6nbIe Tena B npocTpaHcTBe. COOTHOLICHUS

MEXy TIOMIA/ISIMUA TOBEPXHOCTEH, 00bEMaMK MOJO00HBIX

12 kiaace

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCT, oOpazyrorniue
OWINHIPUYECKOW  ITOBEPXHOCTH, OCh  MUWJIAHAPUYECKOU
MTOBEPXHOCTH. Hununap: OCHOBAaHHUSA 51 OoKOBas

MOBEPXHOCTh, OOpasylomias ¥ OCh;, IUIONMAIb OOKOBOW H



MOJIHOM TTIOBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00Opa3yroIIMe KOHUYECKOM
MOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOW MOBEPXHOCTH.
Konyc: ocHoBaHMe 1 BepirHa, 00pa3yroias ¥ 0Ch; IJIOMAIb
OOKOBOM ¥ TIONHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolre U BbICOTa; OCHOBAHHS U OOKOBasi TOBEPXHOCTb.

Chepa u map: mHeHTp, paauyc, AUAMETP; ILIOMIAb
noBepxHOcTU cdepbl. B3zanMuoe pacnonoxkenue cdepbl H
IJIOCKOCTH; KacaTellbHash IUIOCKOCTh K cdepe; TmuIomaas
ctepsl.

N300pakeHue Tes BpalleHus Ha IMIIOCKOCTH. Pa3BépTka
MWIMHJpA U KOHYCA.

KomOunanmu Ten BpamieHUs] ¥ MHOTOTPAHHHMKOB.
MHororpaHHuK, ONHCaHHBI  oOkoJio  cdepnl;  cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHUA.

[Tonsitue 06 00bEMe. OCHOBHBIE CBOICTBA OOBEMOB
Ten. Teopema 00 00bEME MPSIMOYTOJIBHOTO Tapajuiesienunesa
u crnenctus u3 He€. OO0BEM UIMHIpa, Konyca. O0bEM mapa
U IO CephI.

[Tomobubie Tema B mpoctpaHcTBe. COOTHOIICHHS
MEXIy TMJIOMAASIMHU TMOBEPXHOCTEH, 00BEMaMU MOAOOHBIX
TEJI.

Ceuenus HUAJIMHIpa (mapayuienbHO u
NEPIICHINKYIIPHO OCH), CEUeHHUs KOoHyca (MapayijieIbHOe
OCHOBAHUIO U TIPOXO/ISIIIEe Yepe3 BEPIINHY), CEUCHHUS I1apa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B mpocTtpaHcTBe. ClIoKEHUE U
BBIYMTAHUE BEKTOPOB. ¥ MHOXKEHUE BEKTOPA HA YHCJIO.
Paznoxenue BekTopa no TpéM HEKOMITJIAHAPHBIM BEKTOPAM.
[IpaBuno mapamienenunena. Pemenue 3aaa4, CBI3aHHBIX €
NPUMEHEHUEM TIPABUII IEUCTBUM C BEKTOPAMHU.



[IpssMoyrosibHast cucTeMa KOOpAUHAT B IPOCTPAHCTBE.

Koopaunate! BekTopa. [Ipocreimue 3anaun B KOOpAMHATAX.

VYron mexay Bekropamu. CKaJIIpHOE IPOU3BEICHUE

BEKTOPOB. BBIYMCIEHNE YTIIOB MEXK Y IIPSMBIMU U

IIITOCKOCTSMM.

TEMATHYECKOE IJIAHUPOBAHHE YYEBHOTO KYPCA
«TEOMETPHSI» (TIO TOJJAM OBYUEHHS])

Hazsanue Kon OCHOBHBIE BUJIBI
paznena (tembl) | ndec | OCHOBHOE JeATEILHOCTH
(uncimo vyacoB TBO | COJlep KaHUE o0ydJaronmxcs
yaco | paszaena (TeMbl)
B
10 xknace
Beenenue B 10 OCHOBHEIE AKTyaJIM3upoBaTh
cTepeoMeTpHuIo TOHSTHS (baxThl 1 METO/IBI
CTEPEOMETPHHU: TUTaHAMETPIH,
TouKa, IpAMas pEeJIeBaHTHEIC TEME.
9 b
IIOCKOCTb, TIPO- Mosyuars
CTPaHCTBO IPE/ICTaBICHUS O
Tpasua IPOCTPAHCTBEHHBIX
U300paKEHUs Ha (urypax, pazoupars
PHCYHKaX: [IPOCTEHIINE
U300paKEHUs TpaBuIa
IocKoCTe U300paKeHMsT ATHX
2
napauiesbHbIX Guryp.
TPSIMBIX H3o0pakaTn
(oTpesKoB), IpAMYIO 1
cepeluHbI OTpe3ka, | [WIOCKOCTD Ha
[MonsTHs: pUCYHKE.
TepeceKaouecs Pacno3naBartnb
MHOTOT'PaHHHKH,

IUIOCKOCTH,




IepeceKaronmecs
npsMasi u
IIOCKOCTb.
3HAKOMCTBO C
MHOTOI'paHHUKaMHU,
M300pakeHue
MHOTOI'PAaHHUKOB
Ha pUCYHKax, Ha
MPOEKITMOHHBIX
YyepTeKax.
Hauanbnbie
CBeIeHUS O KyOe 1
nupamMuie, ux
Ppa3BEPTKU U
moxenu. CeueHus
MHOTOT'PAHHUKOB.

ITousitue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTepEeOMETPHH:
AKCHUOMBI
CTepEeOMETPUHU U
CJICOCTBUA N3 HUX

nupamuay, Kyo,
Ha3bIBaTh UX
3JICMEHTBHI.

JesaTh pUCyHOK
KyOa, MIpaMHIbI,
HaXOJIUTh OIIHOKH B
HEBEPHBIX
U300paKCHHUSIX.
3HAKOMHUTBCS C
CEUCHUSIMHU, C
METOJIOM CJICIOB;
HCIIOJIb30BAaTh JIJIs
MOCTPOCHUS CEUCHHUSI
METOJI CJICOB,
KpaTKO 3aIKChIBATh
1aryd MOCTPOCHHUS
CCUCHHMSI.
Pacno3naBarth BU
CeUYeHUs U
OTHOIIICHUH, B
KOTOPBIX CEUEHUE
nenuT pedpa kyoa,
HaXOIUTh ILIOIIAb
CCUCHMSI.
Hcnoab3oBaTh
rogo0ue mpu
pelIeHnH 3a/1a4 Ha
MMOCTPOCHHE
CCUCHU.

3HaKkoOMHUTBLCS C
aKCHOMATUYECKUM
MOCTPOEHUEM
CTEPEOMETPHH, C
aKcuoOMaMM
CTEPEOMETPUH U
CJIEICTBUSIMH U3




HHX.

Ipsimblie u
IUIOCKOCTH B
NPOCTPAHCTBE.
ITapan-
JIeJIbHOCTh
NPSAMBIX U
IVIOCKOCTel
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B3anmuoe
pacIoiokKeHue
MPSIMBIX B
MIPOCTPAHCTBE:
MEepEeCEeKAroIIHECs,
MapajuieabHbIE U
CKPEILHMBAOIINECS
MpsIMBIE.
[TapannensHOCTH
MPSIMBIX U TIOCKO-
CTEH B
MIPOCTPAHCTBE:
napajuiejabHble
MpsIMbIE B
MIPOCTPAHCTBE;
MapajyieIbHOCTh
TPEX MPSIMBIX;
napajieIbHOCTh
MpsIMOM U
IJTOCKOCTH.

Yol ¢
COHAINpPaBJICHHBIMU
CTOpOHAMHU;

YTOJI MEKTY
MPSIMBIMU B TIPO-
CTPAHCTBE.
[TapannensHOCTH
IJTOCKOCTEM:
napajieiabHble
MJIOCKOCTH;
CBOICTBA
MapaieabHbIX
ITOCKOCTEM.

[Ipocreiimue
IIPOCTPAHCTBEHHBIE

AKTyaJIM3upoBaTh
(haKThl U METOIBI
IUTAHUMETPHH,
pelieBaHTHBIE TEME,
MIPOBOJIUTH
AHAJIOTHH.
Ilepeuyucasts
BO3MO>KHbIE
CIIOCOOBI PacIoio-
KEHUS JIBYX MPSMBIX
B IIPOCTPAHCTBE,
WLUTIOCTPUPOBATH HX
Ha TpUMepax.
JlaBaThb
onpeeieHue
CKPEIIMBAIOIINXCS
PSIMBIX,
dbopmyIupoBaTh
MPU3HAK CKPEIIN-
BAIOIIUXCSI IPSIMBIX
Y TIPUMEHSTH €T0
IIPH PEIICHUH 3a7ad.
Pacno3naBarnb
npu3My, Ha3bIBaTh
€€ DIIEMEHTHI.
Crpoutsh ceueHus
MPU3MBI Ha TOTOBBIX
YepTeKax.
Ilepeuncastb
BO3MO>KHBIE
CIoCcOObI B3aUMHOTO
pacmoIoKeHus
IPsIMOM U
IUIOCKOCTH B
IPOCTPAHCTBE,




¢burypsl Ha
TUTOCKOCTH:

TeTpa’ip, KyO,
napasuiesienumnes;
MTOCTPOCHHE
CEUYEHUI

MIPUBOJUTH
COOTBETCTBYIOIIUE
pUMEPHI U3
pEaTbHOM KU3HH.
JlaBaThb
ompeaeJieHHe
MapajuieIbHOCTH
IpsIMOM U
IJIOCKOCTH.
DopMyIHPOBATH
NMPU3HAK
NapasuieIbHOCTH
MpSIMOU U
MJIOCKOCTH,
YTBEPKIECHHUE O
IPsAMON
MEPECEUCHHUS IBYX
IJIIOCKOCTEH,
MPOXOSIINX Yepe3
napasuiesibHble
npsiMBIE.

Pemars
MPaKTUYECKHE
3a7a4M Ha
MIOCTPOECHUE
CEYEHUM
MHOTOI'PaHHHKA.
O0bsicHATSH ci1y4an
B3aMMHOT'O
pacmonoxkeHus
IUTOCKOCTEH.
JlaBaThb
omnpejaejieHue
napauieIbHbIX
IUIOCKOCTEH;
IPUBOAUTH PUMEPHI




U3 peIbHOM )KU3HU
1 OKpYKaroleun
00CTaHOBKH, UJLITIO-
CTpUpYIOLIUE
napajuieIbHOCTh
MJIOCKOCTEH.
HUcnoan3oBath
MPU3HAK
napauieIbHOCTH
JIBYX TIJIOCKOCTEH,
CBOMCTBA
napauieIbHbIX
TIOCKOCTEN TIpH
pEIICHUH 3a]a4 Ha
MOCTPOEHUE.
O0BACHATD, YTO
Ha3bIBACTCS
napauieIbHbIM
MIPOEKTUPOBAHUEM U
KaK BBITIOJTHSICTCS
MIPOCKTUPOBAHHE
buryp Ha
MJIOCKOCTb.
HN300paxkars B
napajuieIbHON
MPOEKIUU
pa3iinyHbIe
T€OMETPUUYECKHE
burypsr.
MopeaupoBarhb
peanbHbIe CUTYyallun
Ha SI3bIKE
T€OMETPHH,
HCCIIeIOBATh
MOCTPOEHHBIE
MOJIEIN C




HUCHOJIL30BAaHHUEM
reOMETPUUYECKUX
OHSITHI.

HUcnoan3oBarh npu
pelIeHuu 3a/1a4y Ha

IIOCTPOCHHE
CEYCHUH IIOHATHE
napasenbHOCTH,
NpPU3HAKU U
CBOMCTBA
napayIebHBIX
Mepnenaukynsp | 12 AKTYyaJIu3upoBaTh
HOCTb MPAMBIX IlepneHaMKYIAPHO | (haKThI U METOIBI
H IIJIOCKOCTEHN CTb IIPAMOU U IUIAHUMETPUH,
IIOCKOCTH. PENIEBaHTHBIE TEME,
MePIICHIUKYIISPHBI
CPHICHIMKYIAP IPOBOJTUTH
€ NpsiMbIE B
aHaJIOTHH.
MIPOCTPAHCTBE, 06 .
IIpAMBIC BSACHATD, KAKOH
MAPAIETHHEIE yTOJI Ha3bIBACTCS
NepIeHANKYIsp- YIJIOM MEXKIY
HBIE K IUIocKoCTH, | |CPCCCKAIOMIMMUCH
— PSIMBIMH,
MEePIIECHIUKYIISIPHO
CTH TIpAMOii 1 CKPELIMBAIOIIUMUCS
TUTOCKOCTH, HPAMBIMH B
TeopeMa o npsmoi | IPOCTPAaHCTBE.
MEePICH/TNKY- HaBatp
JAPHOM IJIOCKOCTH | ompe/ieieHHe
[leprieHUKYISIP ¥ | meprieHUKYISPHBIX
HaKJIOHHBIC. MPSIMBIX U TIPSIMOH,
PacCTO;HNC OT TIEpIIEH IUKYISAPHOIL
TOYKH J10
K TUIOCKOCTH.
TUTOCKOCTH,
Haxoaurs yribl
paccTosiHUE OT
psIMOM 10 MEHILY
ITOCKOCTH CKPETHBAOIIIUMHCS

npsSMBIMU B KyOe u
nupamue.




IIpuBoauTh
NPUMeEpPbI U3
pEeaNbHOM KU3HU U
OKpY>Karoleu
00CTaHOBKH,
WUTFOCTPUPYIOLIUE
NEPIEHIUKYISIPHOCT
b IIPSIMBIX B MPO-
CTPAHCTBE U
NEePHEHAUKYISIPHOCT
b IIPSIMOM K
IIJIOCKOCTH.
DopMyIHPOBATH
MIPU3HAK
HEePIEeHIUKYIISPHO-
CTH IIPSIMOU U
IIJIOCKOCTH,
IPUMEHSATDH €T0 Ha
MpaKTUKE:
OOBSACHSTH
NEPHEHIUKYIISIPHOCT
b pebpa kyba u
JMaroHaJIA €ro
IPaHM, KOTOpasi €ro
HE COJICPXKHUT,
HaXOJIUTh JUTUHY
JTUaroHau Kyoa.
Boruncnste BhICOTY
IIPaBUIIbHOMN
TPEYrOJILHOU U
[IPaBUIILHOMN
YETBIPEXYTOJIbHOU
NUpPaMUJL IO JUTMHAM
pedep.

PemaTnb 3agauu Ha
BBIYMCIICHUS,




CBSI3aHHBIE C
MEePIECHINKYIISIPHOCT
BIO IPSIMOM U
IIJIOCKOCTH, C
HCIIOJIb30BAaHUEM
MIpY PEIICHUN
MJIAHUMETPUUECKUX
($aKkTOB ¥ METO/IOB.
O0BACHATD, UTO
Ha3bIBAIOT
NEePHEHINKYISIPOM U
HaKJIOHHOW U3 TOYKU
K TUTOCKOCTH;
MpOEKIueH
HaKJIOHHOM Ha
MIJIOCKOCTb.
OOBACHATH, UTO
Ha3bIBACTCS
pPacCTOSHUEM: OT
TOYKH JIO TIJIOCKO-
CTHU; MEXAY
napauieIbHBIMU
MIJIOCKOCTSIMU;
MEXAy MPSMOHN U
napajjieIbHON el
MJIOCKOCTBIO; MEXKITY
CKpELIMBAOIINMUCS
MIPSIMBIMH.

11xaacce




Yriasl Mexay
NPSIMBbIMH U
IJIOCKOCTSIMH
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VYrusl B
MIPOCTPAHCTBE:
YTOJ MEXIY
NpAMON 1
IIJIOCKOCTBIO;
JBYTPaHHBIN yTOJl,
JIMHEUHBIN yroJ
JBYTPAHHOI'O yTJa.
[TepnienaukymnsipHo
CTb IJIOCKOCTEM:
MPU3HAK
MePIEHIUKYISIPHO
CTH JABYX
IIJIOCKOCTEM.
Teopema o Tpéx
MepHEHIUKYIsIpax

AKTyaJIM3upoBaTh
(bakThl 1 METOIbI
MJIAaHUMETPUH,
pEJIEBaHTHBIEC TEME,
IIPOBOJIUTH
AHaJIOTUU.

JlaBaTh
omnpeaeJieHHe yria
MEXly IPSIMOU U
IJIOCKOCTBIO,
(dopMynupoBaTh
TeopeMy O TPEX
NepPHEHANKYISIPaxX U
00paTHYIO K HEH.
Haxoaurs yroiu
MEXy IPSAMOU U
IJIOCKOCTBIO B
MHOTOT'PaHHHKE,
paccrosiHue

OT TOYKH JI0
psSIMOU HA
IIJIOCKOCTH,
UCIIONIb3Ys TEOPEMY
0 Tpéx
MEePIICHINKYIISIpaXx.
[IpoBonnTh Ha
yeprexe
NEepPHEHANKYIIAP: U3
TOYKH Ha TPIMYIO;
13 TOYKU Ha
IIJIOCKOCTb.
JlaBaThb
onpenenaeHue
JIBYTPAHHOIO yIJa U
€ro JJIEMEHTOB.




OOBSCHATH
PaBEHCTBO BCEX
JIMHEHHBIX YIIIOB
JIBYTPaHHOI'O yTJIa.
HaxoauTh Ha
YepTeKe
JIBYrpaHHBIN yroi
npu pedpe
NUpaMUbl, IPU3MBI,
napajuiejaenumnesa.
JlaBaThb
onpejeleHue yria
MEXIY MIOCKOCTSI-
MHU.

JlaBaThb
omnpeaejieHue 1
¢popmyaupoBars
NMPU3HAK B3aUMHO
NEepPHEHANKYISPHBIX
IIJIOCKOCTEM.
Haxoaurs yrisl
MEXIY TIIOCKOCTSIMU
B Ky0Oe 1 B B
nipamMu/Ie.
Hcnoab3oBarsb 11pu
pelieHnu 3aaaqd
OCHOBHBIE TEOPEMBI
Y METOJIbI
IJIaHUMETPUH.
MoaenupoBaTh
peanbHble CUTyalluu
Ha SI3BIKE
T€OMETPUH,
UCCJIeI0BATH
MOCTPOEHHBIE
MOJIEIN C
UCII0JIb30BAaHUEM
F€OMETPUUYECKUX
TTOHSITHM.




Hcenoan3zoBarhb
NP PEIISHUN 3a/1a4
Ha MOCTPOEHUE
CEYEHMH.




MHororpaHHuK
"
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[TonsiTne
MHOT'OTpaHHUKA,
OCHOBHBIE
3JIEMEHTHI
MHOI'OTPaHHUKA,
BBIITYKJIbIE U
HEBBIITYKJIbIE
MHOI'OTPaHHUKH;
pa3BépTKa
MHOI'OTPaHHUKA.
IIpusma: n-
yrojbHasi IpU3Ma;
I'PAHU ¥ OCHOBAHUS
MIPU3MBL; TIpsIMast U
HAaKJIOHHas
MIPU3MBbI; OOKOBas U
IIOJIHAs
ITIOBEPXHOCTH
IIPU3MBL.
[Tapamnenenurnen,
MIPSIMOYTOJIBHBIN
napajuiejenumnes] u
€ro CBOMCTBA.
[upamupa: n-
yroJibHas
NApaMuJa, TpaHu U
OCHOBaHHUE
MUPaMU/IBI;
OO0KOBas U MOJTHAs
ITIOBEPXHOCTH
MUPaMU/IBI;
NpaBUJIbHAS U
yceu€HHas
nupamMua.
DneMEeHTHI IPU3MBI
Y TIAPaAMU/IBL.

AKTyaJIM3upoBaTh
(bakThl 1 METOBI
MJIAaHUMETPUH,
pEJeBaHTHBIE TEME,
NMPOBOJAUTH
aHAJIOTUH.
JlaBaThb
ompeaejieHHe
napajuiesenunesaa,
PaCIoO3HABATH €TI0
BU/JIbI U U3y4YaTh
cBoricTBa. /laBaTh
onpenenaeHue
UpaMU/Ibl,
pacno3HaBaThb
BU/JIbI TUPAMMU]I,
(opmysmpoBars
cBoMcTBa pEdep,
rpaHel U BBICOTHI
[IPaBUIILHON
MAPaMUJIBL.
Haxoauts miomagb
MOJIHOW U OOKOBOM
ITOBEPXHOCTHU
MUPaMUJIBL.
JlaBaTh
onpejaeieHue
YCEUEHHOU
MAPaMU/IBI,
Ha3bIBaTh €€
JJIEMEHTBI.
DopmMyJIMpPOBATH
TEOpPEMY O IIIOMIAN
60KOBOM
ITOBEPXHOCTHU
IIPaBUJILHOMN
YCEUEHHOU Nupa-
MU/IBL.




[IpaBunbHbIE
MHOT'OTPaHHUKH:
MIOHSATHE
MIPaBUIILHOTO
MHOI'OTPaHHUKA;
MpaBUJIbHAS
rpu3mMa H rnpa-
BUJIbHAs
MAPaMU/JIA;
IIpaBUJIbHAS
TpeyroiabHast
nupamuzia u
IIPaBUJIbHBIN
TETpadp; KyO.
[Ipencrasnenue o
[IpaBUJIbHBIX
MHOTOTpaHHUKaX:
OKTa’Ip,
JOJIeKa’p U
HKOCa’Ip.
Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUs
OTHOCHUTEIIBHO
TOYKH, IPSIMOH,
IIJIOCKOCTH.
DNEeMEHThI
CUMMETpUH B
nupaMuIax,
napasuie-
Jenunenax,
MIPaBUJIbHBIX
MHOTOTPaHHHUKAX.

Brruuciienne
3JIEMEHTOB
MHOTOT'PAHHUKOB:

Pemartn 3agaun Ha
BBIYUCIICHHUE,
CBSI3aHHBIE C
nupamMuaamu, a
TaKXe 3a/1a4M Ha
MIOCTPOCHUE
CCUYECHUM.

JlaBaThb
omnpejaejieHue
MIPU3MBI,
pacno3HaBaTh
BU/IbI TIPU3M,
H300pakaTh
MPU3MBI HA YEPTEKE.
HaxoauTh 1iomaib
TOJIHOU WJTH
OOKOBOI
MOBEPXHOCTHU
MIPU3MBL.

HN3yuyatsb
COOTHOIIICHUS
Dlinepa A yucia
pédep, rpanelt u
BEPIINH
MHOTOI'PaHHHKA.
HN3yuars BuIbI
MpaBUIIbHBIX
MHOTOT'PAHHUKOB, UX
Ha3BaHUS U
KOJIMYECTBO IrpaHeil.
HN3yuyatb
CUMMETPHIO
MHOTOTPAaHHHUKOB.
O0BACHATD, KaKHe
TOYKH HA3bIBAIOTCS
CUMMETPUYHBIMU
OTHOCHUTEIBHO




pé6pa, muaroHanu,
yribl. [1nomans
OOKOBOI
MMOBEPXHOCTU U
ITOJIHOM
MOBEPXHOCTU
IIPSIMOM IIPU3MBI,
TJIOIIAdb
OCHOBaHHH,
TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU
PSIMOM IIPU3MBI.
[Tmomans 6oxoBOM
MOBEPXHOCTH U
MMOBEPXHOCTHU
MPaBUJIBLHOM NUpa-

JTAaHHOM TOYKH,
MPSMON HIIH
IUIOCKOCTH, YTO
Ha3bIBAIOT IICHTPOM,
OCBIO0 HJIU
IUIOCKOCTBIO CUMMe-
TpUH QUTYPBI.
IIpuBoauTh
npuMepsbl
CUMMETPUIHBIX
buryp B
ApPXUTEKTYpE,
TEXHHKE, PUPOJIC.

MopneaupoBarthb
pealibHbIe CUTYyalluu
Ha SI3bIKE

MUJIBI, TEOPEMa O FeOMCTpHH,
Iomaan OOKOBOI HUCCJICa0BaTh
MOBEPXHOCTU MIOCTPOCHHBIC
YCEUYEHHOU MOJENH C
A PaMUIbI HCIIOJIb30BAHUEM
reOMETPUYECKUX
MTOHATH,
UCITOJIb30BATh
noaodue
O6nEmBI Tousitre 06 AKTYyaJIH3MPOBATH
MHOTrOrpaHHHMKO o6néMe. O6BEM (haKThl ¥ METOJTBI
B HpaMuIBL, IUTAHUMETPHH,
TPU3MBL peIcBaHTHBIC TEME.

O0BACHATD, KaK
U3MEPSIOTCS
00BEMBI TeI,
MIPOBOJISI AaHAJIOTHUIO C
U3MEpEeHHEM
IUIoImageu
MHOTOYTOJTbHUKOB.




DopMyIHPOBATH
OCHOBHBIE CBOMCTBA
00BEMOB.

H3zyuars,
BBIBOJUTDH
dopmyibl 00BEMA
IPSIMOYTOJIBHOTO
napasuiesienunena,
PU3MBI U
MUPAMU/IBL.
BoruncasaTs 006EM
PU3MBI U
MUPAMH/IBI 10 X
JJIEMEHTaM.
IIpumeHsATH 00BEM
JUTSL PEIICHUS
CTEpEeOMETPUUYECKUX
3a/1aq v JyIs
HAXO0XJICHUS reoMe-
TPUYCCKUX BEIIMYHUH.
MopeaupoBarthb
pealibHbIe CUTYyalluu
Ha SI3bIKE

rEOMETPHH,
Hccae10BaTh
IIOCTPOEHHBIE
MOJIETH C
HCTIOJIb30BAaHUEM
r€OMETPHYECKHX
MIOHATUH
IoBTOpEHHE: Toctpoente CTpouThb CeueHue
ceueHms, ceucHIil B MHOTOTPaHHHUKA
PaccTostHus 1 MHOTOIPaHHHUKE. MCTOOM CIICAOB.
yrIet Boruncnenue Aasats
pacCTOsHMIA: onpeneaenne
MEXITY TBYMS PACCTOSIHUS MEXKTY
dburypamu.

TOYKaMH, OT TOYKH




JI0 TIPSIMOM, OT
TOYKH JI0
IJTIOCKOCTH; MEXKIY
CKPEIIUBAIOIIUMHUC
sl IPSIMBIMH.
Brrunciaenue
YIJIOB: MEXIY
CKpellHu-
BaIOIUMMUCS
NPSAMBIMH, MEXITY
psIMOM U
IIOCKOCTBIO,
JIBYTPAHHBIX
YIJIOB, YIJIOB
MEXITY
IUIOCKOCTSIMH

Haxoauts
paccTosiHue Mexay
napajuieIbHbIMU
MJIOCKOCTSIMH,
MEXAY MIOCKOCTBIO
U NIapaJlJIeIbHOM €1
NPSMOM, MEXITY
CKPELIMBAOIINMUCS
IPSIMBIMH.

CtpouTh JIMHEHHBIN
YTOJI ABYTPAHHOTO
yrila Ha 4epTexe
MHOTOT'PaHHUKA U
HAaXOJIUTh €r0
BEJIMYUHY.
Haxoaurs yrisl
MEXIY MIIOCKOCTSIMU
B MHOTI'OTPaHHUKAX

12 kaacc




Tena BpaleHnus

12

Cdepa u map:
LEHTP, panyc,
JTUaMeTp; TUTOMIA b
MMOBEPXHOCTH
cdepsl. Bzaumuoe
pacroyiokeHue
cthepsl u
IJIOCKOCTH;
KacaTelbHasl
IJIOCKOCTH K
chepe; IomAIL
cepsl.
N306paxkenue
cdepsl, mapa Ha
TUTOCKOCTH.
Ceuenus mapa
Hwmmaapuyeckas
MTOBEPXHOCTb,
oOpasyromue
HWIAHAPAYECKON
MTOBEPXHOCTH, OCh
HWIAHAPUYECKON
MTOBEPXHOCTH.
Hunuaap:ocHOBaH
us u 60KoBas
MMOBEPXHOCTb,
oOpa3yromias u
OCb; TIJIOIIA/Ib
OOKOBOM U MOJHOMN
MTOBEPXHOCTH.
N3o6pakenue
[WIMHpA Ha
MJIOCKOCTH.
Pa3BépTka
WIAHAPA.
CeueHust HHIIMH]IpA
(TUTOCKOCTHIO,

AKTYyaJIu3MpoBaTh
(baKThl U METOIBI
IUTAHUMETPHH,
peJeBaHTHBIE TEME,
NPOBOIUTH
aHAJIOTHUH.

JlaBaThb
onpeeleHus
cdepsl U mapa, ux
LEHTpa, pajauyca,
TuaMeTpa.
OmnpeaeasTs chepy
KaK Qurypy
BpallleHus
OKPYKHOCTH.
HccaenoBars
B3aMMHOE
pacroyioxeHue
cdepbl U MITOCKOCTH,
1BYX cdep,
WIJIIOCTPUPOBATH
3TO Ha YEPTEeXaxX U
pHUCYHKaX.
DopmyHpOBaTh
ompeieseHue
KacaTeJIbHOU
MJIOCKOCTH K cdepe,
CBOMCTBO U IIPU3HAK
KacaTeIbHOU
MJIOCKOCTH.
3HAKOMHUTBCS C
reo0/1e3NYeCKUMHU
JTUHUSAMH Ha cepe
O0BACHATD, YTO
Ha3bIBAIOT
LUIHH]IPOM,
Ha3bIBaTh €T0

ArAzrAYYITY X




NapajuIeIbHON WIN
MEePIEeHIUKYIISIP-
HOU OCH
IUAJTUHIPA)
Konunueckas
MTOBEPXHOCTb,
oOpasyromue
KOHUYECKOU
MMOBEPXHOCTHU, OCh
Y BepIlKHA
KOHHUYECKOU
TTOBEPXHOCTH.
Konyc: ocHoBanue
Y BEpILUHA,
oOpasyrommas u
0Ch; TUTOLIAb
OOKOBOM M IMOJTHOM
MTOBEPXHOCTH.

VY ceu€HHBI KOHYC:
oOpasyromue u
BBICOTA; OCHOBAHUS
1 60KOBas
TTOBEPXHOCTb.
N3o0pakenue
KOHYycCa Ha
TIJIOCKOCTH.
Pa3BépTka KoHycCa.
Cedenust KOHyca
(TITOCKOCTHIO,
NapajuieIbHON
OCHOBAHMIO, U TUIO-
CKOCTBIO,
MPOXOIAIIEH uepe3
BEPIIUHY)
KomOuHamms ten
BpAIlleHUs U MHO-
TOTPaHHUKOB.




MHOrorpaHHuK,
OMHCAaHHBIN OKOJIO
cepsr, chepa,
BIHUCAHHAs
MHOTOTPaHHUK
WU B TEJIO
BpAIICHUSI.




O0BEMBI TE

ITonsatue 06
00bEMe. OCHOBHEIE
CBOIicTBa 00BHEMOB
Tell.

O0BEM IUIMHpA,
KOHYyca.

O6béM mapa u
miouaab chepsl
ITomoOHEbIE TeIa B
MIPOCTPAHCTBE.
CooTHomICHHS
MEXTy TUTOIIATMHU
IIOBEPXHOCTEM,
00BEMaMu
MMOTOOHBIX TEIl

AKTYyaJIu3MpoBaTh
(hakThl 1 METOIBI
TUTAHUMETPHH,
pelieBaHTHBIE TEME,
IPOBOJIUTH
AQHAJIOTHUH.
BoiBOAUTD,
HCNOJb30BATH
dbopmyiel 00bEMOB:
IPU3MBL, IMIMHIPA,
UpaMU/IbI, KOHYCa;
YCEUYEHHOU
MUPAMUJIBL U
yCeu€HHOTO KOHYcCa.
Pemarsn
CTEpEOMETPUIECKUE
3aJauu, CBS3aHHBIE C
BBIUMCIICHHEM
00BEMOB.
Dopmy.HMpOBaTh
oTpeieieHne
IIapOBOT'0 CErMEHTAa,
IapOBOTO CJIO,
IIapOBOTO CEKTOpA.
IIpuMeHsaTH
bopmybl s
HaXO0XKJICHHSI
00BEMOB 1IAPOBOTO
CerMEHTa, IapoBOTO
CeKTOopa

Pemars
CTEpEOMETPUIECKIE
3aJauu, CBA3aHHBIE C
00BEMOM 11apa u
TUTOMIA/IBI0 C(hephl.
MogaeanpoBarb
peayIbHbIE CUTYaIlUH




Ha SI3BIKE
r€OMETPUH,
HCCIIEN0BATh
MOCTPOEHHBIE
MOJIENIH C
HCIIOJIb30BaHUCM
r€OMETPUUYECKHUX
TTOHSATHH.
AKTYyaJIu3upoBaTh
(bakThl 1 METOIBI
TJIAaHUMETPHH,
pelIeBaHTHBIC TEME,
MIPOBOJIUTH
aHaJIOTHH.

Pematn
CTEPEOMETPUUYECKHE
3aJ1a4M, CBA3aHHEIE C
COOTHOILICHUEM
00BEMOB U
MTOBEPXHOCTEM
IMOJOOHBIX TEJI B
MIPOCTPAHCTBE.
MopeaupoBarhb
peanbHbIe CUTYaIlun
Ha SI3BIKE
T€OMETPHH,
HCCJIEIOBATh
TTOCTPOCHHBIE
MOJIECIIH C
HCIIOJIb30BaHIEM
F€OMETPUUECKHUX
HOHSTHH




BekTops!
KOOPAMHATHI B
NPOCTPAHCTBE

10

Bexkrtop Ha
ILUIOCKOCTH U B
MIPOCTPAHCTBE.
Cnoxenue u
BBIUMTAHUE
BEKTOPOB.
YMHOXEHUE
BEKTOpa Ha YHCJIO.
Paznoxenue
BEKTOpA MO TPEM
HEKOMILJIAHAPHBIM
BEKTOpaM.
[IpaBuio
napajuieJenuIe/a.
Pemenue 3anauy,
CBSI3aHHBIX C MPU-
MEHEHHEM MPABUII
JICUCTBUI C BEKTO-
pamu.
IIpssmoyronbHas
cucrema
KOOpJMHAT B
MPOCTPAHCTBE.
Koopannatst
BEKTOpA.
IIpocreiimue
3a7a4M B
KOOpJMHATAX.
Yron mexnay
BEKTOpPaMHU.
CxangpHoe
MIPOU3BEICHHUE
BEKTOPOB.
Brruncienue yrios
MEXy MPSMBIMU U
IUIOCKOCTSIMH.
Koopaunatno-
BEKTOPHBIN METOJL

AKTyaJIM3upoBaTh
(bakThl 1 METOIBI
IJIAaHUMETPHH,
pelieBaHTHBIE TEME,
IPOBOJUTH
AHAJIOTUHU.
OnepupoBarnb
NOHSITHEM BEKTOp B
IIPOCTPAHCTBE.
DopMyIHPOBATH
MIPaBUIIO
napajuienenunena
IIPU CIOKEHUU
BEKTOPOB.
CkaaabpIBaTh,
BbIYMTATH BEKTOPBI,
YMHOXKATb BEKTOP
Ha YUCIIO.

HN3y4yaTh OCHOBHBIE
CBOMCTBA ITUX
onepauuii. laBatb
OIIpe/IeIIEHNE
PSMOYTOJIBHOM
CUCTEMBI KOOpAMHAT
B IIPOCTPAHCTBE.
Beipa3uthb
KOOpJMHAThI
BEKTOpa 4epes
KOOpIMHATHI €T0
KOHIIOB.
BbIBOAUTD,
HCIO0JIb30BATh
(opmyary mimHbI
BEKTOpA U
paccTOsSHUSA MEXIY
TOYKaMHU.
Boipaxkarthb




IIpU PELLICHUU
F€OMETPUYECKUX
3a1a4

CKaJIspHOE
pou3BeIeHNE
BEKTOPOB Yepe3 UX
KOOPJIMHATHI,
BBIUUCIISTH YTOd
MEXy IBYMS
BEKTOpaMH, JBYMSI
IPSIMBIMH.
Haxoaurp yroiu
MEXly IPSIMOU U
MJIOCKOCTBIO, YToJl
MEXIY JTBYMS
IUIOCKOCTSIMU
AHATUTUYECKUMU
METO/IaMH.

BbIBOAUTD,
HCI0JIb30BATh
¢opmyay paccros-
HUS OT TOYKH JI0
IIJIOCKOCTH

IMoBTOpEHME,
00001IeHNE U
cucTeMaTH3alu
A1 BHAHUH

OcHoBHbBIC
¢burypsl, QpakTsl,
TEOpEMBI Kypca
TJIAaHUMETPHUH.
3amaun
TUTAHAMETPUH |
METO/JIbI UX pellie-
HHA.

OcHoBHBIC

¢burypsl, GpakThl,
TEOpEMBI Kypca
CTEepEOMETPHH.
3agaun
CTEepEOMETPUU U
METOJIbl UX pelie-
HUS

Pematsb
MPOCTEUIINE 3aaUU
Ha HAXOXKJIEHUE
JUTVH U YTJIOB B
F€OMETPUUECKHUX
¢urypax,
MIPUMEHSTH TEOPEMY
[Mudaropa, TeopeMsr
CHUHYCOB U
KOCHHYCOB.
HaxoauTs miomans
MHOTOYTOJIbHUKA,
Kpyra.
Pacno3naBarnb
noI00HBIE PUTYPBHI,
HaxOJIUTh




OTHONICHHS JUTHH 1
IUIOLIAICH.
HUcnoan3oBarh npu
pelieHuu
CTEPEOMETPUUYECKUX
3a1a4 (aKThl U
METO/IBI
TUTAHUMETPHH
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PABOYAS ITPOT'PAMMA
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»

HEJIA U3YYEHUA YYEBHOI'O KYPCA

YueOHbiii Kypc «BepoATHOCTP U CTaTUCTUKa» 0a30BOTO  YpPOBHS  SIBJISICTCS
MPOJIOJKEHUEM M Pa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHSI OCHOBHOM
mikosbl. Kypce npennasnauer 11 GOpMUPOBaHUS y 00YyUArOITUXCS CTATUCTUYECKON KYJIbTYPBI
Y IOHUMAHUSA POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUUYECKOTO MHCTPYMEHTA ISl U3yYCHUS
CIy4yalHBIX COOBITHM, BEIWYMH U TMporeccoB. I[lpum wu3ydeHun Kypca oOoramarrcs
MPEJCTABICHUS YYalIUXCS O METOJIaX MCCIEAOBAHUS M3MEHYMBOTO MHpa, Pa3BUBACTCS
IIOHMMAaHUE 3HAYUMOCTH M OOIIMHOCTH MAaTEMaTHYECKUMX METOJOB IIO3HAHHMSA Kak
HEOTHhEMJIEMON YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PCHUS.

ConepxkaHue Kypca HaIpaBj€HO Ha 3aKpEIUICHHWE 3HAHWM, TOJYYCHHBIX IIPU U3YyUYCHUHU
Kypca OCHOBHOM IIKOJbl W Ha pPA3BUTHE IMPEACTABICHUW O CIy4YaWHBIX BEJIMYMHAX U
B3aUMOCBS3SIX MEXKIYy HHUMHU Ha BAXKHBIX IMPUMEPAX, CHOKEThI KOTOPBIX MOYEPIHYTHI W3
OKpyXaromero wmupa. B pesymprate y 0Oydammmxcs JOKHO  CHOPMHUPOBATHCS
npejACTaBiieHne O Haubojee YIOTPEOUTENbHBIX W OOMIMX MaTEMaTHUYECKUX MOJICTISX,
UCIIOJB3YEeMBIX JUISI OINHUCAHUS aHTPOTIOMETPHYECKUX U JAeMOTpauUecKux BeEJIWYHH,
MOTPEIIHOCTEH B Pa3IMYHOTO pojJa H3MEPEHUSAX, JJIMTECIbHOCTH O€30TKa3HOM pabOoThI
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUN U MPOIECCOB B OOIIECTBE.

B cooTBeTcTBUU ¢ yKa3aHHBIMHU IEISIMU B CTPYKTYpe yueOHOro Kypca « BeposiTHOCTD H
CTaTUCTHKA» CpPEHEeM IIKOJIbl Ha 0a30BOM YPOBHE BBIJCJICHBI CICAYIOIIUE OCHOBHBIC
cozepxaTenbHble TUHUM: «CilydaiiHble COOBITUSL M BEPOATHOCTHY, «CilyyaliHble BEJIMYMHBI U
3aKOH OOJIBIINX YHCEID».

Baxnyio 4acth Kypca 3aHMMaeT HM3y4€HUE TEeOMETPUYECKOr0 U OMHOMHUAIBLHOTO
pacnpeneneHuii M 3HAKOMCTBO C WX HENPEPHIBHBIMM AHAJIOTAaMHM TOKA3aTEJIbHBIM U
HOPMAJIbHBIM PaCIpeICICHUSIMU.

Conepxanue JuHuM «CiydailHble COOBITUSI U BEPOSATHOCTH» CIY>KUT OCHOBOM JJis
dbopMupOBaHUsI TPEJCTABICHUN O pacOpelesieHU BEPOSITHOCTENH MeEXAy 3HAYCHUSIMU
CIy4YallHBIX BEJIMYMH, a TaKXKe dTa JIMHUS HeoOXxoauMa Kak 0asza JJig W3Y4YeHHUs 3aKOHa
OOJIbIIMX YuCen — (PYyHJAAMEHTAJIbHOIO 3aKOHAa, JCHCTBYIOIIETO B MPUPOJE U OOIIECTBE U
UMEIOIIEro MaTeMaTuyeckyro dopmanuzaiuioo. CaM 3aK0H OOJBIIUX YHUCET MpeaiaraeTcs B
03HAKOMUTENbHOU (pOpMe ¢ MUHUMAJIbHBIM UCTIOJIb30BAHUEM MaTEMAaTHUECKOTO (popManusma.

TeMbl, CBA3aHHBIE C HENPEPHIBHBIMU CIYYaMHBIMU BEIMYMHAMH, AKIEHTHUPYIOT
BHUMAHUE MIKOJBHUKOB HA ONHCAHUM W W3YYEHUM CIy4YalHbIX SBJICHUM C TOMOIIBIO
HemnpepbIBHBIX (yHKIUNA. OCHOBHOE BHUMAHUE YJIENAETCS MOKA3aTeIbHOMY U HOPMaJIbHOMY
pacrnpeneneHusM, Tpu 3TOM MPEANoJaracTcs O3HAKOMUTEIIBHOE HM3ydeHHe maTepuana 0e3
JI0OKa3aTeIbCTB MPUMEHSIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

B yueOnom mutane I'KY CCOILL Ne 2 Ha usydenue kypca «BeposTHOCTb U CTaTUCTUKA»



Ha 0a30BOM ypOBHE OTBOAMTCS 2 y4eOHBIX yaca B Hejaenro B 12 kiacce oOyuenusi, Bcero 70
y4eOHBIX YacCoB.

INIAHUPYEMBIE ITPEMETHBIE PE3YJ/IbTATbI
OCBOEHUSA IPUMEPHOU PABOYEU ITPOI'PAMMBI KYPCA

[IpenmerHbie pe3ynabTaThl OCBOeHUS Kypca «BepositHocTh m ctatuctukay B 10—12
KJIacCaX OpPHUEHTUPOBAaHbI HA JOCTH)KEHHE YPOBHA MaTE€MaTUYECKOM TI'PaMOTHOCTH,
HEOOXOJMMOr0 JJIsl YCIEIIHOTO PEIISHUs 3a/ad U MpoOJieM B peabHOM >KU3HH U CO3JaHHE
YCIOBUH 7151 UX OOLIEKYIbTYPHOTO Pa3BUTHSL.

OcBoenue yueOHOro Kypca «BeposiTHOCTh U CTaTUCTHKA» Ha 0a30BOM YPOBHE CPEIHETO
oOmiero o00pa3oBaHUS JOKHO OOecreynBaTh JOCTHXKEHHE CIEIYIOIMHUX MPEeIMETHBIX
0o0pa30BaTeNbHBIX PE3YJIbTATOB:

12 kaacce
YuTaTh U CTPOUTH TAOIHUIILI M THATPAMMBI.

OnepupoBaTh MNOHATHSMHU: CpeAHee apupMeTUUYEcCKoe, MeauaHa, HauOoJIblIee,
HauMEHbIIIEE 3HAUYECHUE, PA3Max MacCUBA YUCIIOBBIX JIAHHBIX.

OneprpoBaTh MOHATHAMM: CIIy4alHBIM 3KCIEPUMEHT (ONIBIT) M CllydyallHOE COOBITHE,
AIIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIA UCXOJT) CIYYAaHHOTO OIbITa; HAXOJUTh BEPOSITHOCTU
B ONbITaX C pPABHOBO3MOXKHBIMHM CIyYalHBIMH COOBITHSIMH, HAaXOJIUTh U CpPaBHUBATh
BEPOSITHOCTU COOBITUI B U3YYEHHBIX CIyYalHBIX SKCIEPUMEHTAX.

Haxonute u QopmynupoBaTh CcOObITHSA: IepecedyeHue U OOBEIUHEHHUE JTaHHBIX
cOOBbITUH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO; IMOJIB30BATHCA AMArpaMMaMu
Diinepa 1 GopMyJIOH CIOXKEHUSI BEPOSITHOCTEN NP PEILICHUH 3a]1ay.

OnepupoBath MOHATUAMU: YCIOBHAsI BEPOSTHOCTh, HE3aBUCUMbIE COOBITHSI; HAXOIUTh
BEPOSTHOCTHU C MIOMOUIBIO MPABUIIA YMHOKEHUS, C IIOMOIIBIO JIEPEBA CIIyYalHOTO OITBITA.

[IpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS [IPU PEILICHUH 3a]1ay.

OnepupoBaTh MOHATUSMM: WCIIBITAHUE, HE3ABUCHUMBIE UCIIBITAHUSI, CEPUS UCIIBITAHUM,
yCclex U HeyAauya; HaXOJWUTh BEPOSTHOCTU COOBITHMI B CEpUM HE3aBUCHUMBIX HMCHBITAHUN 0
NEPBOT0 YCIEeXa; HAXOIUTh BEPOSITHOCTH COOBITHI B CEpUU UCTIBITAaHUI bepHysuiu.

OnepupoBaTh MNOHATUSMH: CIIy4alHas BEJIWYMHA, DPACHPEACICHUE BEPOATHOCTEM,
JyarpaMMa pacrpeieiICHUs.

CpaBHUBATH BEPOSITHOCTH 3HAYEHUH CIYyYalHOW BEJIWYMHBI [0 PACHIPEAECICHUIO WIIN C
MTOMOUIBIO TUATPAMM.

OnepupoBaTh NOHATUEM MATEMATHYECKOTO OXHMAAHUS;, NPUBOAUTH NPHUMEPHI, KaK
MIPUMEHSIETCS MATEMATUYECKOE OKUJIAHHUE CIIyYalHOM BEJIIMYMHBI HAXOAUTH MATEMaTUYECKOE
0’KHJIaHUE I10 TAHHOMY PacCIpeeIICHUIO.

HmeTh npeacTaBieHue 0 3aKOHE OOJIBIINX YUCET.

HMeTts peacTaBieHrne 0 HOpMaJIbHOM PACIIPENCIICHUH.



COILEPKAHUE YYEBHOI'O KYPCA BEPOATHOCTDBb U CTATUCTHUKA

[IpeacraBienure JaHHBIX ¢ NOMOUILIO Tabnuil U auarpamm. CpenHee apudmeTrdeckoe,
MeJuaHa, HaumOOJIblIee W HaWMEHbIEe 3HAYEHHUs, pa3Max, JTUCIEPCUs W CTaHJIapTHOE
OTKJIOHEHHE YMCJIOBBIX HAOOPOB.

CrnyyaiiHble SKCIIEPUMEHTHI (OTBITHI) U CIy4YalHbIE COOBITHS. DJIEMEHTAPHBIE COOBITHS
(ucxonmbl). BeposiTHOCTH CllydailHOTO COOBITHS. BIU30CTh YaCTOTHl U BEPOSITHOCTH COOBITHM.
CrnyyaliHble OIBITHI C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. BeposiTHoCTH
COOBITUH B OMbBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Omnepaiu HaJy COOBITUAMU: TIEpeceUeHUue, 00bEIMHEHHE, TPOTUBOIIOIO0KHBIE COOBITHSI.
Juarpammel Diisiepa. @opmyiia CI0KEHUS BEPOATHOCTEM.

VYcioBHasg ~ BEPOATHOCTb.  YMHOMKEHUME  BEpoATHOCTEW. JlepeBo  ciyd4anHOro
sKcriepuMenTa. @opMmyiia nmoaHou BeposiTHOCTH. HezaBucrmbie COOBITHS.

KomOunaroproe mnpaBuino ymHoxkeHus. IlepectanoBku u ¢dakropuan. Yucno
coueranuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapubiii cimydaiiHbli  ONBIT (MCHBITaHHME), Ycllex U Heynada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMMBIX HCHOBITAHUN 10 mepBoro ycrexa. Cepust HE3aBUCHUMBIX
ycnblTanui beprymm.

Cnyuaitnasg BenumuuHa. PacnpeneneHune BeposiTHOCTEH. Jlmarpamma pacnpeliesieHus.
[Tpumepsl pacpenenaeHuii, B TOM YUCIE, FTEOMETPUUECKOE U OMHOMUAIILHOE.

HucnoBble XapakTEpUCTUKU CIYYaWHBIX BEJIWYMH: MAaTEMAaTHYECKOE OXUJAaHHUE,
JUACIEPCU M CTaHJAPTHOE OTKIOHEHHWE. I[lpumepsl NpPUMEHEHHsT MaTeMaTUYEeCKOro
O0KUJaHMS, B TOM YMCJIE B 3aJa4ax W3 MOBCEAHEBHOM XU3HU. MaTeMaTH4ecKoe OXKUIAHUE
OMHApHOM CiTy4ailHOW BeIUYMHBI. MaTeMaTuuecKoe 0KHUJIaHWE CYMMBI CITyYailHBIX BEJIUYMH.
Marematuueckoe OXHJIaHUE€ U JIUCIIEPCUST TE€OMETPUYECKOr0 U OWHOMHAIBHOTO
pacupeneacHui.

3aKoH OOJBIITNX YKCET U €r0 poJib B HayKe, MpUpojie U obmiecTBe. BeiOOpouHbIN MeTOA
VCCIICIOBAaHUM.

[IprMepbl HENMPEPBIBHBIX CIIy4alHbIX BENUYMH. [[OHATHE O TUIOTHOCTH pacnpeIeeHHUs .
3agauu, MPUBOSIIKME K HOPMAJIBbHOMY pacnupeaeieHuto. [lonarre o HopMaabHOM

pacrpeiecHun.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA BEPOATHOCTD U CTATUCTHKA

HaszBanue pasnena Komnugec OCHOBHBIE BUJIBI JIESITETLHOCTH
OcHoOBHOE coJiep KaHNe
TBO o0ydJaronmxcs
paznena (Tembl)
YacoB
IIpencraBienue 4 [IpencraBnenue JaHHBIX C N3Baexatb nHGopManUIO U3 TAOIUIL
AAHHBIX U MOMOIIBIO TaOIHIL U U JuarpaMMm, McnoJib30BaThb TaOIUIIBI
onucaTeIbHas muarpamm. Cpenuee W IarpaMMsbl ISl PEACTABICHUS
CTATUCTHKA apudmernueckoe, MearaHa, CTATHCTHYECKUX AaHHBIX. HaxomauTn

HauOoJIbIlIEe Y HAUMEHBIIIEES
3HAUEHUS, pa3Max,
JTUCTICPCHS,CTAHIAPTHOE
OTKJIOHEHHE YHCIOBBIX

OIMUCATCIIBHBIC XapaKTCPUCTUKU
JaHHBIX.

BouiaBuraThb, KpUTHKOBATH
TMIIOTEe3bI O XapaKTepe CIIy4anHOU




HabopoB

M3MEHYMBOCTH U OTIPEICIAIOMNX €€
(akTopax

CuayyaiiHble ONIBITHI
cly4yaiiHble cOObITHS,
OINBITHI C
PABHOBO3MOKHBIMH
3J1eMEeHTAPHBIMU
HCXO/IaMHU

Cry4aiiHble SKCTIEPUMEHTBI
(OTIBITHI) U CIy4YalHbIE
COOBITHS. DIIeMEHTapHBIC
coObITus (ucxopl). Beposit-
HOCTb CIIy4aliHOTO COOBITHSL.
BepositHocT coObITHI B
OTbITaX C PABHOBO3MO>KHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.
[IpakTuueckas padbora

BelaeassTs Ha IpUMepax CilydaiiHble
COOBITHS B OTUCAHHOM CITY9aiiHOM
OIIBITE.

DopMyJIMPOBATH YCIOBUS
MPOBEICHUS CIYYaHOTO ONBITA.
HaxoauTh BEpOSTHOCTU COOBITHIA B
ONBITaX C paBHOBO3MOKHBIMHU
HCXOJAMH.

MopaeaupoBaTh ONBITHI €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
HUCXOJaMHU B XOJI€ MPAKTUYECKOM
paboThl

Onepanuu Hax
COOBITHSAIMH,
CJI02KeHUEe BEPOATHO-
crei

Onepanuu Haa COOBITHUSAMMU:
nepeceueHne, 00beINHEHHE
COOBITHIA, TPOTUBOTIOJIOKHBIC
coObITUA. JlarpaMMbl
Ditnepa. ®opmyna cioxKeHus
BEPOATHOCTEH

Hcnoan3oBarh 1uarpaMmbl Dijepa
U CIIOBECHOE OMHMCAHUE COOBITUM IS
(hopMYyITUPOBKH U U300paKEHUS
00BEIMHEHUSA U TIePeCeUCHUS
COOBITUH.

PemaTh 3a1a4u ¢ MCIOJIL30BaHUEM
(hOpMyIIBI CIIOKEHUS BEPOSITHOCTEH

YcaoBuas
BEpPOSITHOCTD, /IEPEBO
CJIy4ailHOT 0 ONbITA,
(¢opmyaa nosanHoM
BEPOSITHOCTH U

VYcnoBHas BEPOSTHOCT.
YMHOK€EHNE BEPOSATHOCTEN.
HepeBo cnydaitHOTO
skcriepuMenTa. Popmyna
IIOJTHOW BEPOSITHOCTH.

Pemathb 3a1a4u Ha HaXOXK/ICHUE
BEPOSATHOCTEN COOBITHIL, B TOM YHUCIIE
YCJIOBHBIX C IIOMOLIBIO JIepEBa
CIIy4ailHOTO ONBITA.

OnpenensiT HE3aBUCUMOCTD

HE3aBHCHUMOCTh HezaBucumeblie coObITHS s
cOGLITHI COOBITHH 11O (bopMsze U 110
OpraHu3alMy CIY4alHOrO OIbITa

DJIeMeHThI Komb6unaropHoe npaBuiio Hcnonb30BaTh NpaBuiio YMHOKEHUS

KOMOMHATOPUKH yMHOXeHUs. [lepecTaHOBKY U | 1715 TIepeUYHCIeHUs] COOBITUI B
(daxTopuan. Yucno cinydaitHom omnbite. Ilosib30BaThCst
coueTaHul. TpeyroibHUK (opMyII0i U TPEYTrOJIbHUKOM
[Tackans. ®opmyna 6uHoma | Ilackans s onpeneneHus yucia
Hsrorona COYETaHUU

Cepun BuHapHbIi c/Ty4aifHbIi ONbIT Pa3ouBaTh Cl0XHBIC SKCTIEPUMEHTHI

mocJieI0BaATEeJIbHBIX (I/ICHBITaHI/Ie), yCIex u Ha OTACJIbHBIC UCITBITAHHWA.

HCTIBITAHUI OcBauBaTh NOHATHS: UCIIBITAHUE,

Heyznaya. HezaBucumeble
ucneitanud. Cepus
HE3aBUCHMBIX UCTIBITAHUH J10
niepBoro ycnexa. Cepus
HE3aBUCHMBIX UCTIBITAHUN
bepuymu.

[IpakTuueckas pabota c

HUCIOIb30BaHUEM
AJIEKTPOHHBIX TAOJIHII

CepHsl HE3aBUCUMBIX HUCIIBITAaHUM.
IIpuBoaMTH IpUMeEPBI cepuid
HE3aBUCHUMBIX UCIIBITAHUM.

PemaTe 3a1a4m Ha IOUCK
BEPOSATHOCTEH COOBITUH B cepuun
WCIIBITAHUH J0 NIEPBOTO yCIiexa U B
cepusix UcnblTaHul bepHyIm.
H3yuyath B X0/1€¢ NPAKTHYECKOM
PadoThI C UCNOIb30BAaHUEM
ANEKTPOHHBIX TaOJINIl BEPOATHOCTH
COOBITHI B CEpUAX HE3aBUCUMBIX
WCTIBITAHUU




Cayyaiinbie
BeJIMYMHBI U
pacnpenesnenus (6 4)

CiyyaliHasi BETMYMHA.
Pacnipenenenue
BepoaTHoCTel. Jlnarpamma
pacnpeaenenus. Cymma u
MIPOU3BENICHUE CITyYalHbIX
BennyuH. [Ipumepst
pacnpeieneHnid, B TOM YHCIIe
re€OMETPUUYECKOE U
OMHOMUAIBbHOE

OcBauBaThb NOHATHSA: CIIy4aiiHas
BEJIMYMHA, pacipeieleHue, Tadbauna
pacnpeneseHus, 1MarpaMma
pacnpeneseHusl.

IIpuBOAMTHL IPUMeEPDI
pacIpeneneHuii, B TOM 4KCiIe
reOMETPHUUECKOro U OMHOMUAIIBHOTO.
CpaBHUBaTB pacnpeciieHus
CIIy4alHbIX BEJINYUH

HaxoauTh 3HaUE€HUS CYMMBI U
IIPOU3BENICHUS CIIyYaliHbIX BEJIMYHH.

CTpouTh U pacno3HaBaTh
reOMETPUUECKOE U OMHOMHUAIBHOE
pacrpezeseHue

O000menune u 10 OnucarenpHas CTaTUCTUKA. IloBTOPATH U3YyYEHHOE U
cucTeMaTH3aluMs Crny4aifHble ONIBITHI U BbICTPAMBATh CUCTEMY 3HAHHI
3HAHUM BEPOSITHOCTH CIIy4alHBIX
coObITuit. Oneparuu Haja
COOBITUSMU. DIIEMEHTHI
KOMOWHATOPHKH, CEPUU
HE3aBHCHUMBIX UCIBITAHUN
MaremaTuyeckoe 4 [Ipumeps! npuMeHeHUst OcBanBaThb MOHATHE
OKHJ1aHHue C.]Iy‘lﬂleOfl MAaTEMATHYCCKOI'O OXKHMAAHHA MaTEMaTHUYECKOI'0 OKHIaHUS.
BeJIMYMHBI (cTpaxoBaHnue, joTepes). IpuBoauTEL U 00CYKAATH IPUMEPHI
MaTeMaTqucfoe OKUAAHNC | oyiveHeHHs MATEMATHIECKOTO
CYMMBI CILyHaHHBIX BEIMMUH. | (oo Bruenars
MartemaTtuueckoe OxKHuIaHnue
TEOMETPHICCKOTO H MaTeMaTUYECKOE OXKHIaHUe.
6IHOMHAILHOLO Hcnoab3o0BaTh NOHITHE
pacrpeeneHui MaTEMaTUYECKOro OXKUIAHUS U €ro
CBOICTBa MPH PEIICHUN 3a]1a4.
Haxoautpb 1o u3BeCTHBIM (opMyiamMm
MaTEeMaTHYeCKOE 0KHJIaHUE CYMMBbI
CIIy4aifHbIX BETUYHH.
Haxoauthb 1o n3BeCTHBIM (opMyiamMm
MaTEMaTUYECKHE OXKUIaAHUS
CITy4alHBIX BEJIMYUH, UMEIOIIUX
reOMEeTPUUYECKOe 1 ONHOMHAIIEHOE
pacrpeesieHust
JAucnepcusi u 4 Jlucnepcus U cTaHAAPTHOE
CTaH/JapTHoOE oTKJIOHEeHHe. [{ucnepcun OcBauBaTh MOHATHUS: TUCTIEPCHS,
OTKJIOHEHHUE F€OMETPUYECKOTO U CTaHJApPTHOE OTKJIOHEHHUE CIIy4aiiHOU
ciayyaiHO’ OMHOMHATHHOTO BennuuHbl. HaxoauTh Auiciepcuio mo
BeJIMYHMHBI pacrpezaeneHus. pacnpenenenuo. Haxoguts no
[IpakTrueckas padoTa ¢ M3BECTHBIM (OpMyJIaM JUCTIEPCHIO
WCIIOIb30BAHUEM TeOMETPUUYECKOTO M OWHOMHATILHOTO
AJICKTPOHHBIX TAOJIHUII
3aKoH 001bIIKX 3 3HAKOMHUTBCS C BEIOOPOYHBIM

yuceJ

3aK0oH OOIBIINX YHCE.
Br16opouHslii MeTOA
HCCIeIOBaHUH.

METOIOM HCCIIEI0OBaHUS
COBOKYIHOCTH JlaHHbIX. U3y4aTh B
X0JI€ MPAKTUUECKOU PabOTHI C




[IpakTrueckas padoTa ¢
HUCITOJIB30BaHUEM
AJIEKTPOHHBIX TAOJIUI]

UCTIOJIB30BAHUEM DIICKTPOHHBIX
TaOJIHI] TPUMEHEHHE BEIOOPOYHOTO
METO/1a HCCIICIOBAHMUS

HenpepbiBHBIC 2 [Ipumepsl HENPEPBIBHBIX OcBanBaTh MOHATHS: HENPEPBIBHAS
cnyqaﬁnble cnyqaﬁHHx BCJIIMYHH. cnyqaf/'[Ha;[ BEJIMYMHA, HETIPEPBIBHOE
BCIMIHHBI DyHKIUS IOTHOCTH pacnpenenenue, QyHKIHS MITOTHOCTH
(pacnpenesenns) pacrpeieieHus. BEPOSITHOCTH.
PaBHOMepuHoe PACUPEACICHIC | [ThypoauTh MpUMeEpHI HENPEPHIBHAIX
H Cro CBOHCTEA. CIIy4alHbIX BEJINYHUH.
HaxoauTh BEpOsSTHOCTH COOBITUI TIO
JTaHHOU (QYHKIIUU TUIOTHOCTH, B TOM
YHCJIE PABHOMEPHOT'O PACIIPEICICHUS
HopmasibHoe 2 3ajauu, NPUBO/IALLME K OcBanBaTh NOHATHS: HOPMAJIBHOE
pacnpeneneHus HOPMATBHOMY pacrpenaeieHue.
pactpesienenuio. OyHKIHs BoiaessiTh 110 ONHUCAHUIO CITy4ailHbIe
[IOTHOCTH ¥ CBONCTRA BEJIMYMHBI, pacipeieIEHHbIE 110
HOPMAJILHOTO HOPMaJIbHOMY 3aKOHY.
pacrpeeeHus. IIpuBoaNTH MpPUMePHI 337124,
IpakTnueckas pabora ¢ HPUBOIAIINX K HOPMAJILHOMY
HCIIOIBE30BAHUEM pacnpenenenuto. Haxoauts
JJIEKTPOHHBIX Ta6_]'[Hu YUCJIOBBIC XAPAKTCPHUCTHUKH
HOPMAaJILHOT'O pacripeeseHus 1o
U3BECTHBIM (POpMyIiam.
Pematp 3a1aun, CBsI3aHHbBIE C
MPUMEHEHUEM CBOMCTB HOPMAJIBHOTO
pacrnpesesieHuid, B TOM
IloBTOpEHUE, 16 [IpencraBneHue naHHBIX C [ToBTOpPSATE N3y4YEHHOE U
00001ICeHE U MTOMOIIBIO TAOIUI U BBICTPAUBaTh CUCTEMY 3HAHUU
cHCTeMaTH3auus JyarpaMM, onucaTenbHas
3HAHUM CTaTUCTHUKA, OTIBITHI C

PaBHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMH COOBITHUSAMU,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHI ¢ IPUMEHEHHNEM
dhopmyn u rpaduuecKux
METOA0B(KOOpIMHATHAs
npsiMasi, 1epeBo, TuarpaMMa
Diinepa), cyyaiiHble
BEJIMYUHBI M pacIipeieieHusl,
MaTeMaTHYeCKOe OKUIaHNue
CIIy4aifHOM BEJTMYUHBI
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