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[Iporpamma 1o ydeOHOMY peaMeTy «MatemaTuka»
(yrmyOnénuslii  ypoBeHb) (mpeamerHas oOmacth «Marematnka W uH(pOpMATHKa») (nanee
COOTBETCTBEHHO - IIpOrpaMma II0 MaTeMaTHUKEe, MaTeMaTHKa) BKIIOYACT IOSCHUTEIbHYIO
3aIUCKY, COJepKaHUe 00yUeHUs, INIAHUPYEMbIE Pe3yIbTaThl OCBOCHHSI TPOTPAMMBbI

10 MaTeMaTuKe.

[losicHuTenpHast  3amucKa  OTpaXkaeT  oOmMe [enM W 337a4d  M3y4YeHHUs
MaTeMaTUKH, XapaKTePUCTUKY  ICHXOJIOTUYECKUX  TPEANOCHUIOK K €€  H3YYCHHIO
0o0yJaromuMuCs, MECTO B CTPYKType Y4eOHOro IIjJaHa, a TakkKe WOIXOIbl K OTOOpY
COJIepKaHUsA, K OTPEACICHUIO IJIAHUPYEMBIX pe3yJIbTaTOB M K CTPYKTYpE TEMaTHYeCKOTrO
TUTAHUPOBAHUSL.

Conmepxannie  oOy4eHHS  PAaCKpBIBaE€T  COJIEpXKATEIbHBIE  JIMHUM,  KOTOPBIC
MpeUlaratloTcsi Uil  00s3aTeNbHOTO W3YYEeHUS B KaXKIOM Kiacce Ha YPOBHE CpPEIHEro
o011ero 00pa3oBaHusL.

[Tnanupyembie pe3yIbTaThI OCBOCHUS IPOTPaMMBI o MaTeMaTHKe
BKIIIOYAIOT JIMYHOCTHBIC, METallpeIMETHbIE pe3yldbTaThl 32 BECh MEPHOJ  OOydeHUs
Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs, a TaKkKe TMPEAMETHbIC JIOCTHKEHUS
oOyuaronierocs 3a Kaxabli 1o 00y4eHusl.

[TosicHuTeENBHASA 3anMCKA.

[Iporpamma 1o  MareMaTuke  YyriyOJEHHOTO  YpOBHS  JUIsl  OOydaroluxcs
Ha YpOBHE cpeaHero ooOmiero ooOpazoBaHusi paszpaborana Ha ocHoBe PI'OC COO
C Y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHMIA, TIPEABIBISIEMBIX K MaTeMaTHUYECKOMY
oOpa3oBaHHIO, M  TpagulMi  poccuiickoro oOpasoBanus. Peanuzanus  mporpaMmsl
M0 MareMaTHKe OOEeCIeuMBaeT OBJA/JICHUE KIIFOUEBBIMH KOMITETCHIIUSMH, COCTABIISIOIIAMH
OCHOBY JUIs camMOpa3BUTHUSA u HENPEPHIBHOTO oOpa3oBaHus, L[EJIOCTHOCTh
00OLIEKyIBTYPHOTO, TUYHOCTHOTO U TIO3HABATENILHOTO PA3BUTHS JTMYHOCTH 0OYUaIOLTUXCS.

B mporpamme 1m0 MareMaTtuke y4YTeHbl HUIEM U IOJIOKEHUS  KOHIEIMLUU
pa3BUTHs MaTeMarhyeckoro obOpaszoBanus B Poccmiickoit ®eneparuu. Maremarndeckoe
oOpazoBaHWe JIOJDKHO pemiath 3adady oOecledeHuss HeoOXOJUMOTO CTpaHe uYucia
oOyuaronuxcs,  MaTemMaTH4eckas  MOATOTOBKa  KOTOphIX  Obutla OBl JOcCTaTOYHA
JUIA TIPOJOJDKEHHUS OOpa3oBaHMs 10 Pa3JIMYHBIM HaIPaBJICHUSM, BKIOYas IPEojaBaHUe
MaTeMaTHUK{, MaTeMaTH4YeCKHe uccieoBaHus, padoTy B cdepe HHDOPMALMOHHBIX
TEXHOJIOTUH W JIPYTHX, a TaKKe oOecreueHus Ui KaKJIoro oOydyaromierocs BO3MOXHOCTHU
JNOCTHKEHHUS] MAaTeMaTH4YeCKOW TOJIrOTOBKM B COOTBETCTBHM C HEOOXOJHWMBIM €My
ypoBHeM. Ha penienue 3Tux 3ajau HalelieHa mporpamma o MaTeMaThke yriayOiaEHHOTO ypOBHSI.

HeobxonumocTsb MaTeMaTH4eCKOn MOJATOTOBKU 00ycnoBieHa
0oOyCIIOBJIEHO  POCTOM  YHCJIA  CIEUUATbHOCTEH, CBS3aHHBIX C  HEMOCPEACTBEHHBIM
NpUMEHeHHeM MareMaTuku (B cdepe HKOHOMHUKH, OW3HEcCe, TEXHOJOTHYECKHX O00IacTsX,
rymaHuTapubix  cdepax). KommuectBo  oOyuwarommecs, A KOTOPBIX — MaTeMaTHKa
cTaHOBUTCA  (pyHZaMeHTOM  OOpa3oBaHMs, IUIAHUPYIOIIUX  3aHUMAThCS  TBOPUYECKOM
U HCCIeNOoBaTeNbCKOW  paboToil B oOmacTd  MaTeMaTHKH, HWHGOPMATUKH, (QHU3UKY,
SKOHOMHMKH M B JIPYrMX OONACTSIX, yBENMYHBACTCS, B TOM YHCIE C Y4E€TOM OOyJarommxcs,
KOMy MaTeMmMaThKa HYy)XHa JUIsi HWCIONB30BaHUS B  mpodeccusX, He  CBSI3aHHBIX
HEMOCPEICTBEHHO C HEM.

[Tpuknannas 3HaYMMOCTb MaTEMaTUKU o0ycioBeHa TEM, 4TO
eé IIPEIMETOM ABJIAIOTCA (byHaaMeHTallbHbIE CTPYKTYpPBI Halllero Mupa:
NPOCTPAHCTBEHHbIE  (QOPMBI ¥ KOJIMYECTBEHHbIE  OTHOLICHMS,  (PYHKIMOHAJIbHBIE

3aBUCHUMOCTH u KaTeropmuu HCOIPCACIICHHOCTH, OoT HpOCTCfIIJ.IPIX, YCBanBaACMbIX
B HCNOCPCACTBCHHOM OIIBITC, A0 JAOCTATOYHO CJIOKHBIX, HCO6XO,[[I/IMBIX AJId Pa3sBUTHUA
HAaYYHBIX u TCXHOJIOTUYCCKUX HUACH. bes KOHKPCTHBIX MaT€MaTU4YCCKUX 3HaHUH
3aTPYAHCHO IIOHUMAaHHEC IMPUHIIUIIOB YCTpOﬁCTBa n HUCIIOJIBb30BaHUA COBpCMCHHOﬁ
TCXHUKH, BOCIIPUATHC U HUHTCPIPCTALIUA pa3H006pasH0171 COHH&HBHOf/'I, BKOHOMHQCCKOIZ,
MOJIUTHYECKOM I/IH(I)OpMaI_II/II/I, MaHOB(I)(I)eKTI/IBHa IIOBCCAHCBHAA MMpaKTUYCCKad



JesITeNbHOCTh. Bo MHOrHX cdepax mpodecCHOHANBHONU NEATEIIEHOCTH TPEOYIOTCS YMEHHS
BBIMIOJIHATh ~ PacuéThl, COCTABIATH  AJITOPUTMBI, NPUMEHATH  (HOPMYNIBI, MPOBOAUTH
reOMETPUYECKUE H3MEPEHUsT M TOCTPOCHMs, 4YHTaTh, 0OpalaThIBaTh, HHTEPIPETHPOBATH
U TPenCTaBlATh HH(POPMAIMIO B BHJIE TaONMHMI, JuarpaMM W TpadUKoOB, MOHUMATh
BEPOSATHOCTHBIN XapakTep Cy4ailHbIX COOBITHH.

OnHOBpeMEHHO C pacmmpeHneM cdep PUMEHEHHS MaTeMaTHKH
B COBPEMEHHOM o0miectBe BCE 00Jie€ BaXXKHBIM CTAHOBUTCS MaTEMaTUYECKUM CTUIIb
MBIIUICHUS, TIPOSIBISIIONIMICA B ONpPENEeNEHHBIX YMCTBEHHBIX HaBbIKax. B mpormecce
W3yYeHHs] MaTeMaTHKH B  apceHal NpuéMOB W METOJOB  MBIIUICHUS  4YeJOBEKa
€CTeCTBEHHBIM  00pa3oM  BKJIIOYAIOTCS ~ WHAYKIOUS W JCAYKIHS, 00o01meHue
M KOHKpeTH3alWs, aHalW3 W  CHHTE3, KJIacCHpUKanusi W  CHCTEMaTH3alus,
abctparmpoBanne W aHanorusa. OOBEKTHI MaTeMaTHYECKUX YMO3AKIIOYCHWH, TpaBHiia HX
KOHCTPYUPOBAHHUS  PACKPHIBAIOT MEXaHU3M  JIOTUYECKUX MOCTPOEHHH, CIOCOOCTBYIOT
BBIpaOOTKE yMeHHs (OpPMYITHpPOBaTh, 0OOOCHOBBIBATH W JOKA3bIBATh CYXKICHHS, TEM CaMbIM
(GOpMUPYIOT JIOTHYECKH CTHJIb MBIIUICHUS. Bemymias posib TPUHAIUICKUT MaTeMaTHKe
B (OpPMUPOBAHMM AITOPHUTMHUYECKON KOMIIOHEHTHI MBIIIJICHAST W BOCHUTAHUM YMEHUH
JeiCTBOBATh 1o 3aJJaHHBIM AITOpPUTMaM, COBEpIIEHCTBOBATh M3BECTHBIE
W KOHCTPYHpOBaTh HOBBIE. B mporecce pemieHusi 3agad - OCHOBBI [UIsi OpTaHU3AINH
y4eOHON MJEATENBHOCTH Ha YpOKaX MaTeMaTWKHA - Pa3BUBAIOTCS TBOPUYECKAs M TPUKIATHAS
CTOPOHBI MBIIIICHHS.

OO6yyenne MmaTtemaTuke Ja€T  BO3MOXKHOCTb  pa3BUBaThb y  OOyYaromuxcs
TOYHYIO, palUOHAIbHYI0O W HWHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hauboisee
MOJXOMSIINE  S3BIKOBBIE, CHMBOJIMYECKHE, TpadUvecKue CpelncTBa Uil BBIPAKCHHS
CYXJCHUW U HaTJIATHOTO UX MPEACTaBICHUSI.

Heobxomumbim KOMITIOHEHTOM obmeit KYJIBTYpPBI B COBPEMEHHOM
TOJIKOBAaHUM SIBJISE€TCA OOIllee 3HAKOMCTBO C METOJAaMU T[IO3HAHUS JICHCTBUTENIBHOCTH,
MpeJiCTaBJIeHHe O IMpeaAMeTe W MeToJe MaTeMaTHKH, €ero OTIMYHUIX OT METOJOB
€CTECTBEHHBIX M T'yMAaHUTAapHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHHUS MaTeMaTHKU
JUId pelIeHHs Hay4YHbIX W TPUKIAAHBIX 3aJad. Marematuyeckoe oOpa3oBaHHE BHOCUT
CBOM BKJIaJ B (hopMUpoOBaHHE 00IIEH KyIbTyphl YeJIOBEKa.

Nzyuenue MaTeMaTHKU CHOCOOCTBYET ACTETHUYECKOMY BOCITUTAHHIO
YelioBeKa, IOHMMAaHUI  KpacoTbl W M3SIIECTBA  MaTeMaTUYECKUX  PaCCYXICHUU,
BOCIIPUSITUIO TE€OMETPUUECKHUX (GOPM, YCBOCHUIO UJIEU CUMMETPUH.

[IpuopureTHpIMU ~ TESIMH ~ OOy4YeHUS MaTreMaTHKe B 10-11 KJ1accax
Ha yriiyoJaéHHOM ypOBHE MPOJOHKAIOT OCTaBaThCs:

dbopMHUpOBaHHE I[EHTPAIBHBIX MaTEMaTHYEeCKUX MOHATHH (YUCIIO, BEJIMYHMHA,
reoMerpuueckas Qurypa, HepeMeHHas, BEpOSTHOCTh, (GYHKIHS, MPOU3BOJAHAS, WHTErpan),
o0ecreunBarONX MPEeMCTBEHHOCTh M MEPCHEKTHMBHOCTh MaTeMaTH4eCKOro oOpa3oBaHUs
oOyuaronuxcs;

noaBeneHue OOy4yalOUIMXCs Ha JOCTYMHOM Ui HHUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMaTUKU M OKPYKAIOLIEro MHpa, MOHMMAHUIO MaTEeMaTUKH KaK dYacTu
oOrie KyJabTyphl YeJIOBEUECTBA,

pa3BUTHE MHTEIUIEKTYaJlbHBIX M  TBOPYECKMX  CHOCOOHOCTEH  oOydarommxcs,
MI03HABATENbHON AKTUBHOCTH, MCCIIEOBATENbCKAX YMEHUH, KPUTUYHOCTU  MBIILICHHUS,
MHTepeca K U3Y4EeHHIO MaTeMaTHKH;

¢dbopmupoBanue (bYyHKIIMOHATIBHOM MaTeMaTHYeCKOM I'PaMOTHOCTH:YMEHHUS
pacrio3HaBaTb ~ MaTeMaTW4YeCKMe  acMeKThl B PEAIbHBIX  JKM3HEHHBIX  CUTYaIHsIX
U TOpd  M3YyYEHUH  JAPYrHMX  y4eOHBIX  TNpPEAMETOB,  MpPOSBICHUS  3aBUCHUMOCTEH
U 3aKkOHOMepHOcTel, (QopMyaupoBaTh HX Ha  S3bIK€ MaTeMaTUKd W CO3]aBaTh
MaTeMaTHYeCKue MOJIeNH, IPUMEHSTh OCBOEHHBIHN MaTeMaTU4eCKUN ammapar
JUIL  pelleHUs] MNPaKTUKO-OPUEHTHUPOBAHHBIX 3ajJjay, HWHTEPHOPETUPOBaTb M  OLIEHUBAThH
MIOJTyYEHHBIE PE3YIIbTATHI.



OCHOBHBIMU JIMHUSIMU co/iep>kaHust MaTeMaTuku B 10-11 kiaccax yriyOnaéHHOro ypoBHs
SIBJISIFOTCA: «Yucna u BBHIYHCICHUA», «Anredpa» («AnreOpandeckue BBIPAKCHUS,
«YpaBHEeHUsT U HepaBeHCTBa»), «Hauama wmaTemarnueckoro ananuza», «l'eomeTpus»
(«I'eomerpuueckre GUTypsl U HX CBOMCTBa», «VI3MepeHHE TE€OMETPHUYECKUX BEIHUUHY),
«BeposTHOCTD M cTaTHCTUKa». J[laHHBIE JIMHUM pa3BUBAIOTCS NApaJUIEIbHO, Kaxaas B
COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJJHAKO HE HE3aBUCHUMO OJHA OT APYroi, a B TECHOM
KOHTakTe M B3auMojeicTBuu. Kpome 3TOoro,ux oObenuHsSET JorhdecKkas COCTaBIIAOLIAs,
TPaJMLIMOHHO TPUCYIAs MaTeMaTUKE U IPOHU3BIBAIONIAs BCE MaTEMaTUYECKHE KypChl U
coJiepKaTesbHble JUHUMU.
CdhopmymupoBannoe Bo DPI'OC COO TpeboBaHWEe «yMEHHE OINEPHPOBATH IMOHATHSIMHU:
ONpeEJe/ieHue, AaKCHUOMa, TeopeMa, CIEACTBHE, CBONCTBO, IMPHU3HAK, JOKa3aTeJIbCTBO,
paBHOCHJIbHBIE (OPMYJIUPOBKH, yMEHHE (HOPMyIHUpOBaTh OOpaTHOE M MPOTHUBOIOIOKHOE
YTBEp)KJEHHE,  NPUBOJAUTH  HPUMEPhl U KOHTPIPHUMEPHI,  HCIOJB30BaTh  METOJ
MaTeMaTH4YeCKOW HHIYKIMM, TMPOBOJUTH JOKAa3aTENIbHbIE pPACCY)KJIEHUS IpU pElIeHUun
3a/a4, OIIEHUBATh JIOTMYECKYIO MPaBWJIBHOCTh PACCY)KJIEHUH» OTHOCUTCS KO BCEM
yu4eOHBIM KypcaMm, a (OpMUPOBAaHUE JIOTHYECKUX YMEHHM pacrpeaensercss Mo BCeM rojaM
00y4eHHs HAa YPOBHE CpPEeJHET0 00I11ero oopa3oBaHus.

B cootBerctBm ¢ ®PI'OC COO wmaremarnka SIBISE€TCS — 00S3aTEbHBIM
MpeAMETOM Ha JaHHOM YypOBHE oOpa3oBaHms. HacTosimei mnporpaMMmoil 1O MaTeMaTHKe
IpenycMaTpuBaeTcsi u3ydyeHue ydyeOHoro mpeamera «MaremaTuka» B paMKax —TpEx
yueOHBIX KypcoB: «Aurebpa W Hayajla MaTeMaTHMYeCcKOro aHanmuzay, «l eoMeTpus»,
«BeposiTHOCT M cratucTukay. @OOpMHUpPOBaHHWE JIOTHYECKHMX YMEHHUH OCYIECTBISETCS
Ha TIPOTSDKEHMH BCeX JieT oOOydeHHss Ha ypOBHE CpeIHero oOmero oOpa3oBaHUs,
a BJIEMEHTHI JIOTMKHU BKJIIOYAIOTCS B COJEPKAHUE BCEX Ha3BAHHBIX BhIIIE YUEOHBIX KYpCOB.

OOmee YWCIO 4YacoB, PEKOMEHIOBAHHBIX JUISI  W3YYEHUS  MaTeMaTUKu -
544 gaca: B 10 xmacce - 272 4vaca (8 wacoB B Hemenmio), B 11 kmacce - 272 4vaca (8 dacoB
B HEJIETIIO).

[Inanupyemble pe3ylbTaTbl OCBOEHUs MPOrpaMMbl MO MAaT€MAaTHKE Ha YpPOBHE
cpenHero o0miero oopazoBaHusl.

B pesynpraTe  u3ydyeHHs ~ MaTeMaTHKM HAa  ypOBHE  cpeiHero  oOmiero
oOpazoBanusi 'y oOyuaromerocss Oyayr chOpPMHUPOBAHBI  CIEAYIOIIUME  JIMYHOCTHBIE
pe3ynbTaThl:

rPaKIaHCKOTO BOCIIUTAHMUS:

cOpPMUPOBAHHOCTh ~ TPAXKJAHCKONW  MO3UIMM  OOy4aromerocss Kak AaKTUBHOTO
U OTBETCTBEHHOTO 4JEHAa POCCHIICKOro O0OIecTBa, MPEACTABICHUE O MaTeMaTHYeCKUX
OCHOBax (DYHKIIMOHMPOBAHUS PAa3IMYHBIX CTPYKTYp, SBJICHH, MPOLENYyp TpPakJIaHCKOTO
oOmiecTBa (BBIOOpBI, OMPOCH U JAPYroe), yYMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIMSIMU U HA3HAYCHUEM;

MaTPUOTHUYECKOTO0 BOCIUTAHUS:

chOpPMUPOBAHHOCTh ~ POCCHUHCKON  TpPaKJAHCKOW  WACHTUYHOCTH,  YBaXKEHUS
K TM[pOUUIOMYy M  HAacTOALIEMY PpOCCHUHCKOW MAaTeMaTHKH, L€HHOCTHOE€ OTHOLIEHUE
K JOCTH)KEHHUSM POCCHUICKMX MAaT€MaTMKOB M POCCHUMCKOM MaTeMaTHYeCKON IKOJIBI,
UCIOJIb30BAHUE 3TUX AOCTHKEHHUH B IPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMUKH;

JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIGHHOCTEH POCCHHCKOTO HapoJa, Cc(HOPMHUPOBAHHOCTb
HPaBCTBEHHOIO  CO3HAaHHUSA, OTHUYECKOTO  TIOBEACHMS, CBSI3aHHOTO C  IPAaKTHYECKUM
IIPUMEHEHUEM JIOCTW)KEHUH HAayKd M JCATEIbHOCTBIO Y4YEHOrO, OCO3HAHUE JIMYHOIO
BKJIa/Ia B IOCTPOCHHUE YCTOWYMBOTO OyIyIIEro;

ACTETUYECKOTO BOCIIUTAHUSA:

ICTETUYECKOE  OTHOLIEHHWE K MHpPY, BKIIOYas O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB,  3aJay, peIIeHUH, pacCyKIeHHH, BOCIPUHUMUYHUBOCTh
K MaT€éMaTU4EeCKUM aclleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;



(U3NIECKOTO BOCITUTAHUS:

cOPMHUPOBAHHOCTh YMEHHUSI TPUMEHITh MaTeMaTH4YecKHe 3HAaHUS B HHTEpecax
310poBOro M Oe3omacHOro o0pas3a KM3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370POBBIO
(3nopoBoe  muTaHuE, COaJaHCUPOBAHHBIM pPEKUM 3aHATUM U OTHABIXA, peEryJspHas
¢u3nveckass aKTHUBHOCTH), (HU3UYECKOE COBEPIICHCTBOBAHHE IMIPU 3aHATHIX CIIOPTHBHO-
037I0POBUTEIBHON AESITEIbHOCTHIO;

TPYAOBOI'O BOCIIUTAHMUSL:

FOTOBHOCTb K  TpyZLY, OCO3HAaHME  I[IEHHOCTH  TpPYyAOIro0us, UHTEpEC
K pa3iuuHbiM cepam npodecCHOHAIbHON JAEATENbHOCTH, CBSI3aHHBIM C MaTeMAaTHUKOMN
u e€ TPWIOKCHUSIMH, YMCHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oynymie mpodeccuun
U  pealnu30BbIBATH COOCTBEHHbIE JKM3HEHHbIE IUIAHBI, TOTOBHOCTb M  CIIOCOOHOCTH
K MareMaTH4ecKOMy 0O0pa3oBaHHI0O W C€amMO00pa30BaHUIO Ha MPOTSIKEHUM BCEH KU3HHU,
TOTOBHOCTh K aKTHMBHOMY Y4YacTHIO B pEHIEHUH MPaKTUYECKUX 3a7ady MaTeMaTH4ecKOMn
HaIpPaBJIEHHOCTH;

9KOJIOTMYECKOTr0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh SKOJOTMYECKON KYJIbTYpbl, TMOHMMAHUE BIUSHUSA COLMAIbHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE TPUPOJHOW M COIMAIBHOM Cpellbl, OCO3HAaHUE
rI00aTBPHOTO  XapakTepa  AKOJIOTMUECKUX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JuId pelleHdus 3agad B O0JacTH  OKpYXKarolled cpesbl,
IUIAaHUPOBAHUE TIOCTYIIKOB M OIIEHKM MX BO3MOXKHBIX TIOCJIEACTBUN JUIsl OKpYy’Karolen
Cpelbl;

LIEHHOCTH HAay4YHOTO MO3HAHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM M OOILECTBEHHOM MNpakTHKHM, IOHMMaHHE MaTeMaTU4YeCKOH HayKu
Kak c(epbl 4YeIOBEYECKOM  JEATENIbHOCTH, JSTamoB €€ Pa3BUTUS U 3HAUYUMOCTH
JUIA  DPAa3BUTUSA LMBWIN3ALMH, OBJAICHHE S3BIKOM MAaTE€MaTUKH M MaTeMaTH4eCKOU
KYJIBTYPOH KaK CPEACTBOM MO3HAHHS MUPA, TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO

U UCCIIEJOBATEIIBCKYIO IEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

B  pesynprare  M3ydyeHus ~ MaTeMaTMKM HAa  YpPOBHE  CpEIHEro  oOLIero
oOpa3oBanus y oOydarouierocst OyayT c(OpMHpPOBaHBI I03HABAaTEIbHbIE YHHUBEPCAJIbHBIC

yueOHbIC JeCTBUS, KOMMYHUKaTHBHBIC YHUBEPCAIBHBIC y4eOHBIC NeHCTBUS,
pEryIsTHBHBIC YHHBEpCAIbHBIC y4eOHBIC ICHCTBHS, COBMECTHAS IS TCILHOCTD.
v oOydaromierocs OynyT chopMUPOBAHBI CIIeMyIoIre 0a3oBbIC

JIOTUYECKUE NICHCTBHS KaK YacTh MIO3HABATEIILHBIX YHUBEPCAIbHBIX YICOHBIX JICHCTBUN:

BBISBJIATh M XapaKTepU30BaTh  CYIICCTBCHHBIC  NPU3HAKM  MaTEMaTHYECKUX
OOBCKTOB, TIOHATHI, OTHOIICHUH MEXIy MOHATHAMHU, (OPMYIUPOBATH OIPEICICHUS
MOHATUH,  yCTAHABJIMBATh  CYIIGCTBCHHBIH  MPHU3HAK  KIACCU(PHUKAIMHM,  OCHOBAHUS
11st 000O0IIEHUSI U CPABHEHUS, KPUTEPHUH ITPOBOJIUMOTO aHAIN3a,;

BOCIIPUHMMATh, (HOPMYIHPOBATh M MPEOOPa30BBIBATh CYXKJICHHS: YTBEPAUTEIILHBIC
Y OTpHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISBJISITh  MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOPCUUS
B (QakTtax, [JaHHBIX, HaONIONEHUSX W  YTBEPXKICHHSX, IMpeajgaratb  KpPUTEpUU
JUTS BBISIBIICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHiA;

JIeNaTh BBIBOJBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIOUYECHUH, YMO3AKIOUEHHUI 110 aHAJIOTHH;

MPOBOJUTh  CAMOCTOATENBHO  JO0Ka3aTeNbCTBA  MAaTEeMAaTHUYECKUX  YTBEPKIACHMIA
(mpsiMble ¥ OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTALIMIO, TPUBOIUTH MPHUMEPHI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hawboyiee TMOAXOIANIMN ¢ Y4ETOM CaMOCTOSITENILHO BBIJEICHHBIX
KPHUTEPHEB).

Y oOyuarorierocs OoynyT c(hopMHPOBaHBI CIeyIoIINe 0a3oBbIe



HCCIICIOBATEIIbCKHE JCHMCTBUS KAaK 4YacTh IO3HABATENIBHBIX YHUBEPCAIBHBIX  YUEOHBIX
JIEUCTBUIL:

WCIOJIb30BaTh  BOMPOCHI  KaK  MCCICNOBATEIILCKHA  WHCTPYMEHT  TIO3HAHWUS,
dbopMymTUpoBaTh  BONPOCHL, (UKCHUPYIOIIUNE MPOTHBOpEYHE, MpoOJIeMy, YCTaHABIUBATH
HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TIO3UIINIO, MHCHUE;

MPOBOJUTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIICPUMEHT,  HCCIICIOBaHUE
[0 YCTAaHOBJCHHIO OCOOEHHOCTEH MaTreMaTHYecKoro OObeKTa, SBICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00ObEKTaMH, SBIICHUSIMHU, IIPOIICCCAMU;

CaMOCTOSITENIBHO  (popMyspoBaTh  00OOIIEHHS ¥  BBIBOJBI 10  Pe3yIbTaTaM
MPOBEAEHHOTO  HAOJIOACHUS, WCCIEIOBAaHUS, OIICHMBATh JIOCTOBEPHOCTh  IOJyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000OIICHHUIA;

MPOTHO3UPOBAThH  BO3MOXKHOE  pasBHTHE  TMporecca, a  TaKKe  BBIIBUTATH
MIPEIITOJIOKECHHS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

v obOydaromierocs OynyT chopMUpOBaHbI YMEHHUS paboTtartb
¢ nH(pOpMAaIUEH KaK 9acTh MO3HABATEIILHBIX YHUBEPCATLHBIX YUCOHBIX JICHCTBUI:

BBISBIIATh JeUIUTHI WHOOPMAIIMU, JAHHBIX, HEOOXOJMMBIX JII OTBETa Ha BOIPOC
Y JUTS PEIICHUS 3a1a4u;

BBIOMpATh HH(POPMAIMIO W3 WCTOYHWKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATh,
CHUCTEeMAaTH3UPOBAaTh W HMHTEPHPETUPOBATH HH(DOPMAIMIO pPa3IMYHBIX BHJIOB ©  (POpM
MIPECTABIICHHS,

CTPYKTYpUpOBaTh HWHGOPMAIMIO, TPEIACTABIATE €€ B  pa3MuHbIX  (opMmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIICHUBATh HAAGKHOCTh HMH(MOPMAMHA TI0 CAMOCTOSITEILHO C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

Y  oOyuwaromerocs Oynyr chopMupoBaHBI yMEHHsS ~ OOIIEHUS KaK  4acTh
KOMMYHHMKATHUBHBIX YHUBEPCAIBHBIX YYEOHBIX NCHCTBUI:

BOCIIPUHMMATh U (QOPMYIHpPOBaTh CYXKAECHHS B COOTBETCTBUU C YCJIOBHUSIMHU
U I1ensIMu OOIEHHus, SCHO, TOYHO, TPAaMOTHO BBIpaXaTb CBOIO TOYKY 3PEHHUS B YCTHBIX
U THCHhMEHHBIX TEKCTaX, JaBaTb IOSCHEHHS IO XOJy pelIeHus 3a/layd, KOMMEHTHPOBATh
MOJIy4YEHHBIH pe3yabTarT;

B XoAe OOCyXIEeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOW TEMBI,
npoOieMbl, pelaeMoil 3aJayd, BbICKA3bIBaTh HJIEH, HAIIEJICHHbIE Ha TOUCK pPEIICHUs,
COMOCTAaBJIATh CBOM  CYXKIEHHS C  CYKICHUSIMH  JPYrUX  Y4YacTHMKOB  JIMAJIOra,
oOHapyXHBaThb pa3jiM4he MU CXOJICTBO TMO3UIMI, B KOppeKkTHOW ¢(opme dopMynupoBarhb
pa3Horiacusi, CBOU BO3PaKEHUS;

MPEJCTaBIATh  PE3yabTaThl  pPEUICHHS  3a/Jadyd, OKCIEPUMEHTa, HCCIeI0BaHuS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIJICHHS C YYETOM 3a/Jay MpPEe3CHTAINH
1 0COOCHHOCTEH ayIUTOPUH.

Y  oOywaromerocs OyayT copMUpOBaHBI ~yMEHHUS ~ CaMOOpraHH3alMM  Kak
4acTh PETYJIATUBHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBHIA:

COCTaBIIATh IUIAH, aJTrOPUTM pEIIeHUs 3aJadd, BBIOMpPATh CIOCOO0 pelIeHUs
C yu€TOM WMEIOIINXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
1 KOPPEKTUPOBATH BAPHUAHTHI PEUICHH ¢ y4ETOM HOBOU MH(OpMALIHH.

Y  oOyuatomerocs  OyayT  chopMupoBaHBI ~ YMEHHS ~ CAMOKOHTPOJS  Kak
4acTh PETYISATUBHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBHIA:

BIIJIETh HAaBBIKAMHU I[I03HABATENbHONW peIEKCHH KaK OCO3HAHMs COBEPIIAEMBIX
NEMCTBHUM M  MBICIMTEIBHBIX  TPOIECCOB, MX  Pe3yabTaToB, BIAJETh  CIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJISI ~ Mpollecca W pe3yiabTaTa pelieHds MaTeMaTHYeCKOM
3a/1a4u;

MpEeNBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIpU pELICHUH 3a/adH,
BHOCUTh KOPPEKTHUBBl B JEITENLHOCTH HA OCHOBE HOBBIX OOCTOSITEJILCTB, JaHHBIX,
HaWJECHHBIX OMHUOOK, BHISBICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pE3yJabTaTa LEIM M YCIOBHUAM, OOBSCHATH TNPUYMHBI
JTOCTIDKEHUSI WM HEIOCTIDKEHHS! Pe3ylIbTaTOB JESATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY.

Y oOyuaromerocs oynyT c(hopMHPOBaAHBI YMEHHUS COBMECTHOM
JEeATeIbHOCTH:

MOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIMBUAYAJIHHOW pPabOTHI
IpHU pelIeHUH y4eOHBIX 3aqad, NMPUHAMATh IIeJb COBMECTHOW [ESTEIbHOCTH, IJIAHHPOBATh
OpraHM3alMl0 COBMECTHOW paboThl, pacnpenensiTh BUAbl  pabOT, JOroBapuBaTHCA,
00CyX/1aTh TPOLIECC U Pe3yNIbTaT paboThI, 00001IIaTh MHEHHS HECKOJIBKUX JIIOJIEH;

y4acTBOBAaTh B TPYNIOBBIX ¢opmax paboTel (0OcyxaeHus, OOMEH MHEHUH,
«MO3TOBBI€ INTYPMBI» W HHBIC), BBINIOJIHATH CBOIO 4YacTh pabOTHl U KOOPAWHUPOBATH CBOU
JIEWCTBUSL C APYrUMH WICHAMH KOMaHIbBI, OICHMBATh KadeCTBO CBOEro BKJIaJa B OOmIMiA
MPOIYKT IO KPUTEPUIM, CPOPMYTUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBHSL.

[IpeameTHbIE pe3yabTaThl OCBOCHHUS paboueii IIPOTPAMMBI
M0 MaTeMaTHKe TMPEICTaBIEHbl 10 TogaM OOy4YeHHs B paMKaxX OTIENbHBIX y4eOHBIX
KYpPCOB B COOTBETCTBYIOIIUX pa3/ieiax HACTOSIIEH MPOrpaMMBbl.

[Iporpamma y4eOHOTo Kypca «Anrebpa u Hayaja
MaTEeMaTHIECKOTO aHAIH3ay.

[TosicHuTENBHASA 3anMCKA.

YueOHbIit KypcC «Anrebpa 51 HayaJa MaTeMaTHYECKOTO aHaIN3a»
SBIISIETCS OJHUM W3 Haubosee 3HAYMMBIX B IporpamMme cCpeaHero oomiero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOpPOHBI, OH O00€CleYrBaeT WHCTPYMEHTaJbHYIO 0a3y Uil H3Y4EHHUS
BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOPOHBI, (OPMHPYET JOTHYECKOE
U aOCTpaKTHOE MBINUICHHE OOydJaroIMXcs Ha ypPOBHE, HEOOXOJAMMOM IS OCBOCHUS
MH(POPMATUKH, OOILIECTBO3HAHMS, MCTOPUH, CIOBECHOCTHM W JPYrUX IUCHMIUIMH. B pamxax
JAHHOTO  y4yeOHOro  Kypca  oOydyarolluecss  OBJAJCBAlOT  YHMBEPCAJIbHBIM  SI3BIKOM
COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOM JOCTHDKEHHS B MaTeMaTU4YecKOMH
dbopwme.

VYueOnblid Kypc anreOpsl u Haya MaTeMaTH4eCKOTo aHajam3a
3aKJIa/IbIBa€T OCHOBY JJIsl YCIIELUIHOIO OBJIQJAECHUS 3aKOHAMU (GHU3UKH, XUMHH, OHOJIOTHUH,
IIOHMMAHUSI OCHOBHBIX TEHICHLUUI pa3BUTHS OSKOHOMUKM M  OOLIECTBEHHOW KM3HH,
MIO3BOJISIET OPHUEHTHPOBATHCA B COBPEMEHHBIX LHM(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO MCIIOJIb30BaTh UX MAJs JajbHeiiiero oOpa3oBaHUs M B IOBCEJTHEBHOM JKU3HHU.
OBnageHue aOCTpakTHBIMH M JIOTUYECKHM CTPOIMMM  KOHCTPYKUMSAMH — aireopsl U
MaTeMaTU4YeCKOI0 aHaJIM3a pPa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTb,  JIOKa3blBaTh  YTBEPXKJIEHHs € IOMOLIbI0 MHAYKUHH M PACCyXAaTh
JIETyKTUBHO,  HUCHOJb30BaTh  000OIIEHHE W KOHKpETH3aluio,  abcTparupoBaHHE
U aHAJIOTHI0, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIUICHHE.

B xoxme wu3yueHus yueOHOro Kkypca «AnreOpa W Hayaja MaTeMaTHYECKOTO
aHanu3a»  oOyvarolluecss TOJYYaloT HOBBI  ONBIT  pelleHUs NPUKIAJHBIX — 3ajad,
CaAMOCTOSITEJIBHOTO ~ TOCTPOEHHMsI ~ MaTeMAaTHYeCKUX  MoJeled  pealbHbIX  CHUTYyaluH,
UHTEpOpPETallMd TOJIYYEHHBIX pELICHWH, 3HAaKOMATCA C MpUMEpaMU  MaTeMaTHYeCKHX
3aKOHOMEPHOCTeH B NpUpOJe, HayKe M HCKYCCTBE, C BBIJAIOIIUMHCS MaTeMaTHYECKUMU
OTKPBITUSIMU U UX aBTOPAMH.

VYueOublit Kypc oOmnanaer BOCIMTATEIIbHBIM HOTEHIIMAJIOM, KOTOPBIii
peanu3yercsi Kak depe3 y4deOHBIH MaTepuall, CIOCOOCTBYIOIIUN (POPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaKk U dYepe3 cHenuduky y4deOHOM  jgesTeNbHOCTH, TpeOyromei
NPOJOJDKUTETPHON ~ KOHIEHTpPAllMM ~ BHHUMAHMS,  CaMOCTOSITENIbHOCTH,  AKKypaTHOCTH
Y OTBETCTBEHHOCTH 3a MOJIyYeHHBIH pe3yibTar.

B ochHoBe wmeroguku oOydeHuss anrebpe W HayajgaM ~ MaTeMaTHYeCKOro
aHaJIM3a JISKUT JAEATEIIbHOCTHBINA MPUHIIMIT O0Y4YEHHUS.

B cTpykType yuebHoro Kypca «Anredpa 1 Hadajga MaTeMaTHYeCKOTO



aHaJIM3a» BBIJIEJIECHBI CIEIYIOLINE COIep/KaTeIbHO-METOAnYeCKHe TMHUM: «Yuncna

U BbIYMCHCHU», «DyHKIMM U Tpaduku», «YpaBHEHHS M HepaBeHCTBa», «Hauama
MaTeMaTHYECKOro aHanusza», «MHoKecTBa M JOoruka». Bce OCHOBHBIE COAEPIKATEIBHO -
METOJMYECKUE JIMHUM HW3Yy4alOTCsl Ha MPOTSDKEHUH JABYX JieT OOydeHUs Ha YpOBHE
cpeaHero oOmero o0pa3oBaHUS, €CTECTBEHHO [OMOJIHAS JPYr Jpyra H IOCTEHEHHO
HACBIASACh HOBBIMH TeMaMH ®  pasgenamu. JlaHHbIA  y4eOHBIH  Kypc  sIBIISETCS
MHTETPaTUBHBIM, IIOCKOJIbKY ~ OObEIuHSET B cebe COJCPKAHUE  HECKOJBKHUX
MaTeMaTUYEeCKUX JTUCLUIUIMH, TAaKUX Kak airedpa, TPUTOHOMETPHUS, MaTeMaTH4eCKUn
aHaJIu3, TEOpUs MHOXECTB, MareMarudeckass Jioruka u japyrue. I[lo mepe Toro kak
oOyyaromuecst OBJIaJIeBAalOT BcE Oosiee IMMPOKUM MATEMaTHUYECKHUM amlaparoM, y HHX
MOCIIEIOBATENIbHO (OPMHUPYETCSI M COBEPUICHCTBYETCS yYMEHHE CTPOUTh MAaTEeMaTUYECKYIO
MOJIENIb pealbHONM CHUTyallud, NPUMEHSTh 3HAHUS, MOJYYEHHbIE NpPU H3YyYEHUH Y4eOHOTo
Kypca, s pelIeHHs CaMOCTOSITENIbHO C(HOPMYIMpPOBAaHHOM MaTeMaTH4YeCKOW 3a7auu,
a 3aTeM MHTEPIPETUPOBATH CBOIl OTBET.

ConepxaTtenbHO-METOANYECKAs JIUHUS «Yucna u BBIYHCIICHUS
3aBepuiaeT (OPMUPOBAHME HABBIKOB HCIIOJIb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe
OBLJI0O HAuaTO Ha YpPOBHE OCHOBHOTO oOImero ooOpaszoBanus. Ha ypoBHe cpemHero o6miero
oOpa3oBaHusi ocoboe BHUMaHHE yaensercs (OPMUPOBAHMIO HABBIKOB paIMOHAIbHBIX
BBIYMCIICHUM, BKIIOYAIOMIMX B ce0s HCIOJIb30BaHME pa3IMuHBIX (opM 3amucu 4wucia,
yMEHHE JeiaTb  NPUKHUJIKY, BBINOJHITh  NPUOMMKEHHBIE  BBIYMCIEHHUS, OLIEHHWBATh
YHCIIOBBIE BhIpAKEHUS, padOTaTh C MaTEMaTHUECKUMU KOHCTaHTaMH. MHOKeCTBa HaTypaJIbHBIX,
LENbIX, paIoHaIbHBIX u JENCTBUTENBHBIX yucel JIOTIOJTHSIFOTCSI
MHO’KECTBOM KOMIUIEKCHBIX 4YHCeNl. B KakJoM M3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My crenupuyeckue 3aJadd W Olepalu: JeJIeHue Halejao, ONepUpOBaHHE
OCTaTKaMM  Ha  MHOXXECTBE  IIeJBIX  4YHcCeld, O0coOble  CBOWMCTBA  palMOHAIbHBIX
U UppAlMOHAJBHBIX 4YHCeN, apu(MeTHyecKue Oornepanuyd, a TakKe H3BICUCHUE KOPHS
HaTypaJbHOU CTENEHU Ha MHOKECTBE KOMILIEKCHBIX YHUCEL. braronaps
MOCJEOBATEIBHOMY  PACIIMPEHHMI0  Kpyra  HCHOJB3YEMBIX  YUCEI WM 3HAKOMCTBY
C BO3MOXXHOCTSIMH HMX TMPUMEHEHHS s pelIeHus pa3iuuHbIX 3a1ad  (popmupyercs
MPEACTABICHUE O E€OUHCTBE MATEMaTHMKW KaK HAayKu U €€ pOJu B IIOCTPOCHUU MOJENEH
peaIbHOTO MUPA, IIUPOKO UCHOJIB3YIOTCS 00001eHIe U KOHKPETH3AIUsI.

Jlunua  «YpaBHEHUST M HEPABEHCTBA»  peaJu3yeTcss  Ha  NPOTSIKEHUU
Bcero oOy4YeHHMs] Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHMs, TIOCKOJIbKY B KaXJI0M
pazznene IlporpaMmbl NpeayCMOTPEHO pEUIEHUE COOTBETCTBYIOIIMX 3agad. B pesynbrare
oOyuaroluecss  OBJAJEBAIOT  PA3IMYHBIMU  METOJAaMU  pEHICHHs  PalUOHAIIBHBIX,
HUPPALMOHAIIBHBIX, MIOKA3aTeNbHbIX, Jorapu(MUYECKUX u TPUTOHOMETPUUYECKUX
yYpaBHEHUH, HEPAaBEHCTB W CHUCTEM, a TaKXke 3a7ad, COJEp)KAIlUX I[apaMeTpbl.
[TonyueHHble yMEHMSI LIMPOKO HCIIOJIB3YIOTCS MPU HUCCIEAOBAaHUM (YHKIMI C MOMOIIbIO
MIPOM3BOJIHOM, TpHU pELICHUH MPUKIAJHBIX 3a7ad M 3a/lad Ha HaXO0XKJIEHUE HanOOJIBIINX
W HauMEHBIIUX 3HaueHWW ¢yHkuuu. JlaHHas cojaep)karenbHas JIMHUS BKIIOYaeT B ceds
Takke (GOpPMUPOBAHME YMEHHI BBINOJIHATH pacd€rel 1o dopMmynaaMm, MOpeoOpa3oBaHUs
palMOHAIbHBIX, HPPALMOHAIBHBIX W  TPUTOHOMETPUYECKHMX  BBIPAXKECHMH, a  TaKke
BBIPAKEHUH, coJIepKaliux CTETICHU U J0rapuQMmsl. bnaronaps U3YYEHUIO
anreOpandyeckoro Marepuaja IPOUCXOAUT JalbHEHIIee pa3BUTHE  AITOPUTMUYECKOTO
U aOCTpakTHOrO  MBIIUICHUS OOydaroumuxcs, (GOPMUPYIOTCS  HABBIKM  JEIYKTHBHBIX
paccykJeHud, paboThl € CHMBOJBHBIMH (hopMamu, TMpeJICTaBICHUS 3aKOHOMEPHOCTEH
U 3aBUCHUMOCTEH B BHUJE PAaBEHCTB M HEpaBEeHCTB. AureOpa mnpeanaraer 3QQeKTUBHbIE
UHCTPYMEHTBl Ul PELIEHUS TNPAKTUYECKUX M €CTECTBEHHO-HAay4yHBIX 3ajad, HarisagHo
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopnepxatenbHo-MeToauueckass — JuHUS ~— «DyHKIMM U rpaduKu»  TECHO
NepervieTaeTcss ¢ JPYTMMHU JIMHUSMU y4eOHOro Kypca, IOCKOJbKY B KaKOM-TO CMBICTE
3a1a€T IIOCJIEJOBATEIBHOCTh U3y4EHUs MaTepuaa. N3yuenne CTETIEHHOH,



MOKa3aTeNbHOM, JIorapu(dMUYECKO M  TPUTOHOMETPUYECKMX (QYHKIUH, HX CBOWCTB
u TpaduKOB, HCHONb30BaHME (YHKUMH Ui pemeHus 3agad M3  JAPYrHX y4eOHBIX
IIPEIMETOB W PEAJBbHOW JKU3HM TECHO CBS3aHO KaK C MAaTeMAaTUYECKUM aHAJIM30M, Tak
U C pelIeHHEeM YpaBHEHHH M HepaBeHCTB. I[Ipm 3TOoM OoJsiblIO€ BHHMAaHHUE YICNSACTCS
(bopMUpPOBaHHIO yMEHHS BBIpaXaTb (OPMYJIaMU 3aBUCHMOCTH MEXIY pa3IUuYHBIMU
BEIMYMHAMHM, WCCIEIOBATh TIOJNydYeHHBbIE (QYHKIUH, CTPOUTh UX Tpaduku. Marepuan
9TOM COJEpXKATEeJIbHOM JIMHUM HalEeJIeH Ha pPa3BUTUE YMEHUN U HABBIKOB, IO3BOJISIOIIMX
BBIpQKAaTh 33aBHCUMOCTH MEXKIy BEIMYMHAMH B Pa3UYHON (opMe: aHAIMTHYECKOM,
rpadpudeckoii u cioBecHOW. Ero m3yueHme cnocoOCTBYET pAa3BUTHIO AITOPUTMHYECKOTO
MBIIUICHUSI, CTIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3ALNH, UCTIOIH30BAHUIO aHAJIOTHIA.

ConepxarenpHas JUHUS «Hayvana MaTeMaTH4ECKOIro aHaJIn3a»
MO3BOJISIET CYHIECTBEHHO pAaCIIMPUTh KpPYyr Kak MaTeMaTHYeCKUX, TaK W MPHUKIATHBIX
3a/a4, JOCTYNHBIX OOydYalolUMCs, TaK KaK y HHUX TMOSBISETCS BO3MOKHOCTb CTPOUTH
rpaduKy CIOXKHBIX (QYHKUMN, ONpENeNsTh HMX HauOOJbIIME M HAaWMEHBIINE 3HAYECHMUS,
BBIYMCIATE IUIOMIATM (UTYp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH U YCKOPEHHMsS IPOLIECCOB.
JlanHast ~ copaep)karenbHash ~ JIMHUSL ~ OTKPBIBAET  HOBBIE  BO3MOXHOCTH  MOCTPOEHUS
MaTeMaTHYEeCKUX MOJIeled  pealbHbIX CHUTYyalllii, MO3BOJISIET HAXOAWTh  HaWJIyyllee
pelleHre B MPHUKIAJHBIX, B TOM YHCIE COLHUAIbHO-IPKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO
C OCHOBAaMHM  MaTeMaTHYEeCKOro  aHajlnM3a  CIOCOOCTBYET  pa3BUTHIO  aOCTPaKTHOTO,
(OopManpHO-JIOTHYECKOTO M KPEaTUBHOTO  MBIIUICHHUS,  (OPMHUPOBAHMIO  YMEHHM
pacrno3HaBaTh MPOSIBJICHMS] 3aKOHOB MAaT€MaTHKW B HayKe, TEXHHUKE U HCKYCCTBE.
OOyuaromuecs y3HAIlOT O BBIJAIOMIMXCS pe3yibTaTax, IMOJIYYEHHbIX B XOJI€ pPa3BUTHUS
MaTeMaTHKU KaK HayKH, U 00 UX aBTopax.

ConeprkaTenbHO-METOAUYECKas] JMHUSA «MHoOXecTBa u JIOTHKa»
BKJIIOYAE€T B ce0s 2JIEMEHTHl TEOPHMM MHOXKECTB M MaTeMaTU4YEeCKOH JIOTMKH. TeopeTHko-
MHOJKECTBEHHbIE ~ IIPEJCTABICHHUA IPOHU3BIBAIOT BECh KypC I[IKOJBHOM  MaTeMaTUKU
U TpeanaraloT  HauOoJiee  YHHUBEPCAIbHBIM  SI3bIK, OOBEAUHAIONMI Bce  pa3feibl
MaTeMaTUKU U €€ NPWIOKEHUH, OHM CBA3BIBAIOT DPA3HBIE MaTEMAaTUYECKHE AUCLUIUINHBI
U UX NPWIOKEHUs B €IUHOE Iiejoe. BaxkHO aTh BO3MOYKHOCTh OOydaroliemycs MOHMMATh
TEOPETUKO-MHOXKECTBEHHBI  A3bIK  COBPEMEHHOM MaTeMaTMKH U  HCIOJb30BaTh  €ro
IV BBIPQXKEHUS CBOMX MbICHed. JlpyruM BaXXHBIM NPU3HAKOM MAaTEMaTHKM KakK HayKd
clleAyeT IpU3HAaTh  CBOMCTBEHHYHO €l  CTpOrocTb OOOCHOBAaHMM M ClleZJOBaHUE
ONnpeseN€HHBIM ~ [IpaBUJIAM  IOCTPOEHMs  JI0Ka3aTelabCTB. 3HAKOMCTBO C  3JIEMEHTaMH
MaTeMaTU4eCKOi JIOTUKH CHOCOOCTBYET pa3BUTHUIO JIOTMYECKOT0 MBILUIEHUS
oOyyaromuxcs, IO3BOJSET UM CTPOUTh CBOM pPAacCyXAEHUS Ha OCHOBE JIOTHYECKHUX
paBui, GOpMUpPYET HABBIKM KPUTHUECKOTO MBILIUICHHS.

B  yuebHOM Kkypce «AureOpa M Hadajga  MaTeMaTU4YeCKOro  aHalu3a»
IPUCYTCTBYIOT ~ OCHOBBI ~ MAaTEMaTHYECKOTO  MOJEIMPOBAHUS,  KOTOpble  NPU3BaHbI
crocoOCTBOBaTh ()OPMUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEeH pealbHbIX CHUTYyaluH,
UCCIIEIOBAaHUST 3TUX MojJeleld ¢ TOMOLIBI0 ammapata aiaredppl W MaTeMaTHYeCKOro
aHaJM3a, WHTEpIpEeTalluy IOJIyYEeHHBIX Ppe3yabTaToB. Takue 3alaHusl BIUIETEHbl B KaXKIbIH
U3 pas3fenoB IMpOrpamMMbl, TIIOCKOJIbKY BeCh MaTepual y4eOHOro Kypca IIMPOKO
UCIOJIb3YETCS NIl PEIEHUs NPUKIAagHBIX 3amad. I[Ipu permeHnn peanpHBIX NPAKTHYECKUX
3ajau oOydarouiyecs pa3BHBAIOT HaOMIONATEIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbcs, HCIHOJb30BAaTh AHAJIOTHIO, O00O0OIIATE M KOHKPETU3MPOBATH IpOOIEMYy.
JleaTenbHOCTh MO ()OPMUPOBAHMIO HABBIKOB PpEIIEHUS NPUKIAJHBIX 3a7ad OpPraHU3yeTcs
B IIpOllECCE H3YYEHMs BCeX TeM YdeOHOro Kkypca «AusreOpa M Hadajga MaTeMaTUYecKOro
aHaJIN3a».

OOmiee 4YMCIO 4YacoB, PEKOMEHJIOBAHHBIX Uil U3ydeHHs y4eOHOro Kypca
«Anrebpa M Hayajga MaTeMaTH4YeCcKOro aHaiauza» - 272 yaca: B 10 kmacce - 136 uacos
(4 gaca B Henemno), B 11 ximacce - 136 yacoB (4 4aca B HEJIEINIO).

Conepxanue obyuenus B 10 kiacce.



Yucna v BbIUYKCIICHHUS.

Pammonanbubie  uyncna.  OOBIKHOBEHHBIE M JAECATHYHBIC JPOOM, TPOLEHTEHI,
OeckoHeuHble Tepuoanueckue apodu. I[IpuMenenune apoOeil W MPOLEHTOB Js pEIICHUsS
IIPUKIIAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEaJbHOM JKU3HU.

[lelicTBuTENIbHBIE YyHUCIIa. PammonanbHbie 51 HWppaLMOHAJIbHBIE YHucIa.
ApudpmeTnueckie oOmepanuu C JCWCTBUTENBHBIMU 4uCIaMH. MoOIynb JeHCTBUTEIHHOTO
yuciia ¥ ero cpoiictsa. [IpubinxénHble BEIUNCIEHUS, IPABUIIA OKPYTJICHUS, IPUKHIKA

Y OLICHKA pe3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ wnenslM nokaszateneM. bunom Herorona. Mcnonp3zoBanue mnojaxopsiuen
dbopMBI  3ammMcH  JICHCTBUTENBHBIX  YHCEN Il PEHICHWS  NPAKTHYEeCKUX 33134
U NIPEACTABJICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ pallMOHaJNbHBIM IOKa3aTeseM U €€ CBONCTBA, CTEIIEHb

C ACUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuunble U HaTypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHMHYC, TAaHIT€HC, KOTAaHT€HC YHUCIOBOTO apryMeHta. ApKCUHYC,
ApPKKOCHHYC M apKTaHI'€HC YHUCIIOBOTO apryMEHTA.

YpaBHEHHUS 1 HEPABEHCTBA.

ToxnecTBa M TOXJECTBEHHBIE IpPeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUS U ypaBHEHMA-ClencTBU. HepaBeHCTBO, pemenne

HEpaBEHCTBA.

OcHOBHBIE METOJIBl  pEIIeHHUS LEeJIbIX M JIpOOHO-pAllMOHANBHBIX  YpPaBHEHMM
U HEPaBEHCTB. MHOroO4WwiIeHsl OT OJAHOW NEpPeMEHHOH. JlelleHHe MHOrowwjieHa Ha MHOTOWIEH
¢ octatkoM. Teopema be3y. Muorowiens! ¢ niensiMu kodddurmentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAEPIKAIINX CTEIIEHN U KOPHH.

WppannonansHeie  ypaBHeHHs. (OCHOBHBIE METOJbl PELICHUS HPPALMOHAIBHBIX
YpaBHEHUH.

IloxazarenpHple  ypaBHeHHsA. OCHOBHBIE METOJBl  PEIICHHA  IIOKA3aTEIbHBIX
YpaBHEHUH.

[IpeoOpa3oBaHue BeIpaK€HU, COAEPIKALIMX JIOTApU(DMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJABI pELIEHUs JOrapupMUUECKHX
YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPUYECKUE (bopMybI.

[IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPA)KCHUN. Perienne TpuroHoMeTpUYeCKuX YpaBHEHUN.

Pemenune cuctem NMHEWHBIX ypaBHEHHMH. Marpuia CUCTEMbI JIMHEHHBIX ypaBHEHUI.
Omnpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKUH CMBICI U CBOHCTBA, BBIYMCICHHE
€ro 3Ha4YCHMsI, IPUMEHEHUE ONPEACIUTEIS Ul PEILICHUS CUCTEMBI TMHEUHBIX yPaBHEHUM.

Pemenne mnpuxiagHblx 3aad  C  INOMOILIBIO CHUCTEMBl JIMHEHHBIX YypaBHEHUIL.
Hccnenosanne
IIOCTPOCHHOM MOJIENIN € IOMOIIBIO MAaTPULL U OIIPEACIUTENICH.

[TocTpoeHre  MaTeMaTU4YECKUX  MOJENEH  PEAJIbHOM CHUTyallud C  IOMOILBIO
YpaBHEHUH W HepaBeHCTB. lIpuMeHeHue ypaBHEHMH U HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3 pa3InYHbIX 00JIacTel HAyKu U peaslbHOM KU3HU.

OyHKIMU U TpadUKH.

OyHKIMsA, cnocoObl 3a1aHus QyHKIMH. B3aumHo oOpatHbie (yHkumuu. Komnosunums
¢ynkuuit. I'paduk pyHkunu. DnemeHTapHble Ipeodpa3zoBaHus rpaduKOB (YHKIUI.

OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHuWM ¢yHkuumu. Hymn QyHxum.
[IpomexxyTkn  3HaKomocTossHCTBa. U€rHele u  Heu€rHble ¢yHKuuH. Ilepumonmueckue
¢bynkuuu. IIpoMexyTKM MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl M MHUHUMYMBI (YHKLUH.
HauOoubiiee n HauMeHblee 3Ha4YeHUS (QYHKLIUU HA TIPOMEXKYTKE.

JluHeiiHasi, KBaJpaTU4Has W  JpOOHO-NMHEWHas  (QyHKUMU.  DJIEeMEHTapHOe



HCCIIEIOBaHUE U TIOCTPOCHUE MX TPAPHUKOB.

Crenennass (QyHKOMA C HaTypalbHBIM M IIeTBIM Moka3aTteneM. EE& cBoiicTBa
u rpapuk. CpoiicTBa M rpaduKk KOpHSI N-0i crenmeHW Kak (QYHKIMH OOpaTHOW CTereHH
C HaTypaJbHbIM [10KA3aTEJIEM.

[lokazatenpHast u Jorapupmuueckas (QyHKIMH, HUX CBOHCTBA M  TpaduKu.
Ncnonb3oBanue rpadukoB QpyHKIUI 1715 pelIeHUs] ypaBHEHUH.

Tpuronomerpudeckass OKpPYKHOCTb, ONpEACICHUE TPUTOHOMETPUYECKUX (HYHKIIHIA
YHCJIOBOTO apryMeHTa.

OyHKIIMOHANBHBIE 3aBUCHMOCTH B pEaJIbHBIX IpOLEccax M SBICHUAX. | paduku
peanbHbIX 3aBUCUMOCTEN.

Hauana maTtemaTndeckoro aHanusa.

ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHus OCJIEIOBATEILHOCTEH. Meton
MaTeMaTH4eCKOW  MHAYKIUH. MOHOTOHHBIE UM  OTPaHUYEHHbIE  IOCJIEIOBATEIbHOCTH.
HcTopus BOBHUKHOBEHHS MaTEMaTUYECKOTO aHaJIN3a KaK aHajan3a OECKOHEYHO MaJlbIX.

Apudmernueckas U = TeoMeTpuUyecKkas mporpeccud. beckoHeyHO yObIBarolas
reomeTpuueckass  mporpeccusi. Cymma  OECKOHEYHO  yOBIBAIOIIEH  T'€OMETPUUYECKOU
nporpeccuu. JIMHEWHBIM W SKCHOHEHIMaNbHBIM pocT. Ywuemo e. Popmyna CIOKHBIX
npoueHToB. lcnonp3oBaHue Mporpeccuu s pelIeHUs peajbHBbIX 3aJad  MPHUKIATHOTO
Xapakrepa.

HenpepriBHble ¢yHKIMM M ux cBoiicTBa. Touku paspbiBa. ACHUMNTOTHI T'paduKOB
¢byukuuii.  CpoiicTBa  (QyHKUMH  HENpephIBHBIX Ha  OTpe3ke. MeTox  MHTEpBajoOB
JUId pellleHuss HepaBeHCTB. llpuMeHeHue CBOWCTB HEMpPEpbIBHBIX (GYHKIMHM Ui pelIeHus
3azad.

Ilepeass wu BTOpas mnpousBomHble ¢yHKOUH. OnpenercHue, TeOMETPHUICCKHI
1 (pU3UYECKU CMBICI TIPOU3BOIHON. YpaBHEHHUE KacaTeIbHOU K Tpaduky pyHKIIIH.

[IpousBomubie dmeMeHTapHBIX GyHKIUNA. [Ipow3BogHass CyMMBbl, TPOU3BEICHMUS,
YaCTHOTO U KOMITO3ULIUU (DYHKITHIA.

MHoOXecTBa U JIOTHKA.

MHOK€eCTBO, Omepanud HaJ MHOXKECTBAaMM W HMX CBOMCTBa. [[narpammbl Oiepa-
Benna. IIpumeHeHue TEOPETUKO-MHOXECTBEHHOIO ammapara JUuisi ONHCAHMS  PEaJIbHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX yueOHBIX IPEIMETOB.

Onpenenenve, Teopema, CBOWCTBO  MaTEeMarHMyecKoro oOBEKTa,  CIIEJCTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

Conepxanne o0ydenus B 11 kiacce.

Yucna v BBIUUCIEHUS.

Harypaneuble u nensle yucna. llpumeHeHune NpU3HAKOB JEIMMOCTH LENbIX YHCEIl,
HauOonpIui oOmmi nenutenp (manee - HOJ[) m Hammenwinee oOrnee KpaTHoe (nmajiee -
HOK), ocratkoB o mopy:mto, aaropurma EBkiua 1uist penienust 3a/1a4 B LEIbIX YHCIaX.

KommnekcHsie uucna. AjreOpanyeckass W TPUTOHOMETpHUYEcKas (OpPMBI 3aMUCH
KOMILJIEKCHOTO ~ 4YHclia.  ApudmeTuyeckue  omepalud C  KOMIUIGKCHBIMH — YHUCJIAMU.
N300pakeHne KOMILJIEKCHBIX YHMCENT Ha KoopAMHAaTHOM miockoctu. ®dopmyna Myaspa.
KopHu n-oif cremeHn w3 KOMIUIEKCHOrO uucna. [IpuMeHeHMe KOMIUIEKCHBIX —YHCEN
JUIs pelieHns PU3NYEeCKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHEHMSI U HEPABEHCTBA.

Cucrema M COBOKYIIHOCTb YpPaBHEHMH W HEPAaBEHCTB. PaBHOCUIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH ¢ TOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHre TpuroHoMeTpuuecKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI peIIeHHsI TOKa3aTeNbHBIX U JIOTapu(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  PEIIEHHUS CUCTEM M  COBOKYIHOCTEM  palMOHAJIbHBIX,
HppaIlMOHAIILHBIX, TIOKA3aTeNbHBIX U TOTApU(MUIECKUX YPaBHEHUI.



YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpaMHu.

[IpumeHeHne ypaBHEHMM, CHCTEM U HEPaBEHCTB K pEHICHUI0 MaTeMaTHYeCKUX
3aJad W 3aJad U3 pa3IMyHBIX oOJacTell HAyKM M PEATbHON JKHM3HM, HHTEPIPETALUSI
IIOJIy4EHHBIX PE3YJILTATOB.

OyHKIUHN U TpadHUKH.

I'papux xkommnosunmu ¢yHkuui. ['eomerpuueckre oOpa3bl ypaBHEHHH W HEPaBEHCTB
Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U TpadUKH.

I'paduueckne MeTONBI pELICHMS YpaBHEHHH W HepaBeHCTB. [ paduueckue MeToJIbI
peuieHus 3a1ad ¢ napaMeTpaMH.

Hcnonws3oBanue  rpadukoB GyHKUMHA JUTSL UCCIIETIOBAHMS IIPOLIECCOB

U 3aBHCHUMOCTEH, KOTOpbIE BO3HHMKAIOT NpPHU pEIIeHUWU 3aJady W3 JIPYTUX Y4eOHbIX
MPEIMETOB U PEAIbHOM KU3HMU.

Hagana maTemMaTHueckoro aHaumsa.

[IpumeHeHre NPOU3BOAHOM K  HCCIENOBaHMIO (QYHKIUMH HAa MOHOTOHHOCTb
u 9KcTpeMyMbl. HaxoxaeHue HauOOJbIIET0O M HAaWMEHBIIEr0 3HAYEHWHW HENpephIBHON
(GYHKIMM Ha OTpPE3Ke.

[IpumeHenre MPOU3BOJHON MJIsl HAXOXKICHHSI HAWIYYIIEro pPEHIeHHs] B IPUKIATHBIX
3ajayax, A ONpENeNIeHUusT CKOPOCTH M YCKOPEHMs Ipoliecca, 3aJaHHOro (opmynoit
WK TpaQUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO nepBooOpasueiX. [lepBooOpazHbie

aneMeHTapHbIX QpyHKuui. [TpaBuiia HaxoXk1eHUs! IEPBOOOPA3HBIX.

WNurterpan. ['eomerpuueckuii CMBICI HHTErpala. BpluncieHne onpenenéHHOro
uHTerpana mno ¢popmyne Herorona-Jleitoaua.

IIpumMeHeHue nuHTErpaia Uil HaXOXKACHUS IUIoLaei miIockux Guryp u o0bEMoB

TEOMETPUYECKUX TEIL.

[Tpumepsi penieHuit nuddepeHIaTbHBIX YpaBHEHUU. MaremaTnueckoe
MOJENUPOBAHUE PeabHBIX MPOLIECCOB C MOMOIIBIO U(depeHInaTbHbIX YPAaBHEHHH.
[Tnanupyemblie peIMeTHbIE pe3yabTaThl OCBOCHHUS paboueii

mporpaMMmbl  yueOHOTO  Kypca «AnreOpa ¥  Hayala MaTeMaTHYECKOro  aHAIHU3a»
Ha yriiyoJ€éHHOM ypOBHE Ha YPOBHE CpeHEro o0uiero oopa3oBaHus.

K konmy oOyuenmss B 10 kmacce oOOydyaromuics  TMOJIYYUT — CICTYIOIINE
MpeIMETHbIE  pe3yNlbTaThl O  OTIACIBbHBIM  TeMam paboueit  mporpammbl
yueOHOTro Kypca «Anredpa U Hauajaa MaTeMaTHYECKOTO aHAIHU3ay:

Uucna u BRIYUCIICHUS:

CBOOOJHO  ONEpUPOBATH  TOHATUSMHU:  paliOHAJbHOE  YHUCIO, OecKOHeYHas
nepuoauveckass ApoOb, MPOIEHTHI, HUPPAIMOHAIBHOE YHCJIO, MHOECTBA pPallMOHAIBHBIX
U JCMCTBUTEIBHBIX YUCEN, MOYJb AEUCTBUTEIHLHOTO YUCIIA;

MIPUMEHSTH IPOOH U MPOLIEHTHI I PEIICHUS MPUKIATHBIX 33134

W3 pa3TUYHbIX OTpaciiel 3HAHUU U peabHOU KU3HHU;

NPUMEHSATh  NPUONMKEHHBIE  BBIUMCICHMS, T[paBUja  OKPYIJICHUS, MPUKUAKY
1 OLIEHKY pe3yJIbTaTa BHIYUCIICHUI;

CBOOOJHO OMEpPUpPOBATh MOHITHEM: CTEMEHb C LEJIbIM TOKa3aTelleM, HCIOJIb30BaTh
MOAXOANIYI0 (QOopMYy 3amuCH ACHCTBUTENBHBIX YHMCEN s PEIICHUs MPaKTUYECKUX 3amad
U NIPEACTABJICHUS JAHHBIX;

cBOOOJTHO ONEPHPOBATH MOHATHEM: apumMeTHuuecKuil KOpeHb HaTypallbHON

CTEIIEHU;

CBOOOHO OTIEpUPOBAThH MOHATHEM: CTETICHb C PAIIMOHAIBHBIM TOKa3aTeleM;

CBOOOJHO OMEPUPOBATh MOHITUAMH: JIOTAapU(PM UYHUCHA, NECATUYHBIE U HATypajbHBIC
norapuMmsl;

cBOOOJTHO OTIEPUPOBATH MOHATHIMU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC

YHUCJIOBOTO apryMeHTa;



ONEpUPOBaTh IOHATUSMHU: ApPKCUHYC, AapKKOCMHYC M apKTaHIME€HC YHCIJIOBOIO

apryMeHra.
YpaBHEHHUS U HEPABEHCTBA!
cBOOOJTHO ~ ONEpUpPOBaTh MOHATUSAMHU: TOXKAECTBO,  YPaBHEHHE,

HEpaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPABHEHMSI-CIICACTBHS, PABHOCUIIbHbIE HEPABEHCTBA;
MPUMEHATh Pa3IMYHBbIE METOJbl PEIICHUS PAMOHAIBHBIX M JpOOHO-pAIlOHAIBHBIX

YpaBHEHUM, IPUMEHSATh METOJI UHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB;
cBOOOJTHO  ONEpUpOBaTh MOHATHUAMHU: MHOTOYJIEH  OT OJIHOM

IIEPEMEHHOM,

MHOTOWIEH C LEJbIMH KO3(ppUIMEeHTaMu, KOPHU MHOTOYJIEHA, MPUMEHSTH JAEJICHHUE
MHOTOWJIEHa Ha MHOTOWIEH C OcTaTkoM, TeopeMy be3dy um Teopemy Buera nns pemeHus
3a/1ay;

CBOOOJHO ONEpUpOBaTh MOHATHUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHUM, MarTpHliia,
OTpENeNuTeNb MaTpULBl 2 X 2 M €ro TeOMEeTPUYECKHIl CMBICH, HCMOJIb30BaTh CBOMCTBA
ompenenutens 2X2 UIA  BBIYUCICHHWS €r0  3HAYEHUS, MNPUMEHSTh  OINpeaesTUTeNN
JUIS  pElIEHUsT CHCTEMbl JIMHEHHBIX YpaBHEHUH, MOJEIUPOBAaTh peajibHble CUTYyalluu
C TIOMOIIBIO CHUCTEMBl JIMHEWHBIX YpaBHEHMH, HCCIEAOBAaTh IOCTPOCHHBIE MOJENU
C TOMOIIbIO MaTpUIl M ONpeleNuTee, HHTEePNpPeTUPOBaTh TMOJYYEHHBIH pe3yibTar;
UCIIOJIb30BAaTh  CBOMCTBAa JEWCTBMM € KOpPHSAMH s IpeoOpa3oBaHUs  BBIPAKEHUM;
BBITIOJIHATh npeoOpazoBaHus YHCIIOBBIX BBIpaKEHUH, coJIeprKaIinx CTETIeHH
C pallMOHAJIbHBIM MTOKa3aTeleM;

WCIOJIb30BaTh CBOMCTBA JorapudmoB [uisi mpeoOpa3oBaHus JOrapupMUUEcKux
BBIPAKECHUI;

CBOOOJHO OTIEPUPOBATH MOHATUAMU: MPPALMOHAIIbHBIE, IOKA3aTEIbHbIE

U norapupMUYECKUEe YpaBHEHUS, HAXOAUTh UX PELICHHUS C MOMOUIBI0 PaBHOCHIIBHBIX
MEPEX0I0B WM OCYILECTBIISASI IPOBEPKY KOPHEH;

MPUMEHSITh OCHOBHBIE TpPUTOHOMETpUYECKHE (QOopMyibl Uid  MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPUMEHSTH
HeoOxonuMmble  (opMynbl AN pElIeHUS  OCHOBHBIX  TUIIOB ~ TPUTOHOMETPHYECKHX
YpaBHECHUM;

MOJENUPOBATh pEajbHblE CHUTYyallUH Ha S3bIKE aureOpbl, COCTaBJISATh BBIPAXKEHUS,
YpPAaBHEHUsI, HEPABEHCTBA [0 YCJIOBUIO 3aJayM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIH
C UCIOJIb30BaHUEM allliapara ajareopsol.

OyHKIMU U TpadUKH:

CBOOOJHO OMNEpPUPOBaTh MOHATUSAMU: (QYHKIMS, CIOCOOBI 3amaHus (PYHKUIUH,
B3aUMHO OOpaTHble (QYHKIUU, KOMIMO3UIMSA (GYyHKUMHA, Tpaduk (QYHKIUH, BBIIOIHATH
AIIeMEHTapHbIe IpeoOpa3zoBanus TpadukoB (HYHKIIHII;

CBOOOJHO OMEpPHPOBATh MOHITHSIMH: OOJACTh OIpPENETICHHUs U MHOMXECTBO 3HAYCHHU
GbyHKIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

cBOOOJTHO ONEPUPOBATH MOHATHAMMU: 4YETHBIE U HEUETHBIE (DYHKIUH,

nepuoandeckue (PyHKIMH, MPOMEXYTKM MOHOTOHHOCTH (DYHKIHMH, MaKCUMYMBbI

Y MUHUMYMBI (YHKIIMH, HanOOJIbIlIee M HaUMEHblIIee 3HaueHne QYHKIMHN Ha IPOMEXYTKE;
cBOOOJTHO OTIEPUPOBATH MOHATHIMU: cTeneHHast QYHKIHS ¢ HaTypaJbHbIM
U LeJbIM TOKa3aTeneM, IpaduK CTENeHHOM (YHKIMM C HaTypaJbHbIM M IEJIbIM

nokazaTteneMm, rpaduk KOpHS N-oif cremeHM Kak (QyHKOMM ~ 0oOpaTHON  cTeneHH

C HaTypaJbHBIM [I0KA3aTEJEM;

ONEepPHPOBATh MOHATHAMM: JUHEWHAs, KBaJpaTW4yHas W ApOOHO-TMHEHHas (QYHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TIOCTPOCHUE UX IPa(UKOB;

cBOOOJIHO OIEpHUPOBATH MOHATUAMHU: TOKa3zaTeNbHas M Jorapupmuueckas (QpyHKIHH,
UX CBOICTBa U rpaduKu, UCIIOJIB30BaTh UX I'paUKH s peIlieHUs] ypaBHEHUH;



cBOOOJTHO OTIEPHPOBATH HOHSITUSIMHU: TPUTOHOMETPHUUECKAsk OKPYKHOCTb,

oTIpeieNieHne TPUTOHOMETPHUECKUX (PYHKIIMI YHMCIIOBOTO apryMEHTa;

WCTOJIb30BaTh TpapuKy GyHKIHUH JUISL NCCIIEI0BAHUS TIPOLIECCOB

U 3aBUCHMOCTEH IpPH PEUICHWU 3a1a4 M3 JIPYruX y4eOHBIX MpPEIMETOB U pPEalbHOU
KHU3HH, BEIPAKATh GOPMyJIaMH 3aBUCUMOCTH MEXIY BETHUNHAMH;

Havana maTemaruueckoro aHanuza:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: apu@meTnyecKas u reoMeTpuyecKas

mporpeccusi, OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKasi TPOTpeccus, JIMHEHHBIN
M DKCIIOHEHIMAJBHBI pOCT, ¢OpMyZia CIIOXKHBIX HPOICHTOB, HWMETh IPECTABICHHE
0 KOHCTaHTE;

HCII0JIb30BAaTh IPOTPECCUU JUIsl PEIIEHUS pealbHbIX 3ajad MPUKIAIHOIO XapakKTepa;
CBOOOHO OTepUpOBaTh HOHSITUSIMU: MOCJIEZI0BATEIBHOCTD, CHOCOObI 3a/laHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE UM OrPAaHUYEHHBIE IIOCIEJOBATENILHOCTH, MOHUMATh
OCHOBBI 3apO>K/ICHUSI MaTEMaTUYECKOT0 aHalln3a Kak aHain3a OECKOHEYHO MaJblX;

CBOOOJHO OIEpUpPOBaTh TMOHATUSMU: HENpepbIBHbIE (QYHKIHMH, TOYKH pa3pbiBa
rpaduka QyHKINH, aCUMOTOTHI Ipadrka QyHKIUN;

CBOOOJHO ONEpUPOBATH MOHATHEM: (YHKIUS, HENpPEphIBHAs Ha OTpPe3Ke, NPUMEHATh
CBOMCTBA HETIPEPHIBHBIX (PYHKIMN I peIIeHUs 3a/1a4;

CBOOOJHO OIEpUpPOBaTh MOHATUSMHU: TepBas M BTOpas NPOU3BOJHBbIE (YHKIIHH,
KacaTesbHas K rpaduKy QpyHKUINU;

BBIYHCIATh TPOU3BOJHBIE CYMMBI, HPOU3BEIEHUS, YAaCTHOTO M KOMIIO3MIIMU JIBYX
(GyHKIM, 3HAaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIINIA;

HCI0JIb30BATh F€OMETPUUYECKUN U PU3NYECKUIT CMBICI MPOU3BOAHOM /ISl pELICHUS

3az1ad4.

MHoxecTBa U JIOTHKA:

CBOOOJIHO OINEpPUPOBATh TMOHATHSMU: MHOXECTBO, OIEpAallMU HAJ MHOKECTBaMH;
UCIOJIb30BATh  TEOPETUKO-MHOXKECTBCHHBIM  ammapaT  JiIsi  ONMCAaHHA  PEAIbHBIX
IIPOLIECCOB U ABJICHUM, IPU PEILIEHUH 3a]a4 U3 APYIUX y4eOHBIX IPEIMETOB;

cBOOOJTHO ONEPUPOBATH MOHATHIMU: OIIpEeJCIIEHNE, TEOPEMA, YPABHCHHE-

CIIEZICTBUE, CBOMCTBO MAaTe€MaTHMYECKOro OOBEKTa, J0Ka3aTeIbCTBO, PaBHOCHIIbHBIE
YPaBHEHHUS U HEPABEHCTBA.

K konmy oOydsenmss B 11 kmacce oOydaromuidcss TMOJIYYUT — CICTYIOIINE
IIPEIMETHBIE  pEe3yJbTaThl IO  OTAEIbHBIM  TEMaMm paGoueii  mporpaMmmsl
yuebHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIHU3a»:

Yucna u BEIYUCIICHUSA:

CcBOOOJIHO ONEpUpPOBATH MOHATHAMM: HATypalbHOE M LEJI0€ YHUCIO, MHOXECTBa
HaTypaJIbHbIX M LEJBIX 4YHMCEJ, HCIOJb30BaTh IPHU3HAKUA JenuMocTd nensix uucen, HOJI
n HOK HaTypanbHBIX 4Mcen [ peleHus 3a1ad, IPUMEHATh alroputM EBknnna;

cBOOOJIHO ONEpUpPOBaTh MOHATHEM OCTaTKa MO MOJYNIO, 3alMChIBaTh HATypajbHbIE
4lCJIa B PA3IMYHBIX O3ULMOHHBIX CUCTEMAX CUUCIICHUS;

cBOOOJIHO ONEPUPOBATH MOHATHIMU: KOMIIJIEKCHOE YHMCJIO U MHOKECTBO

KOMIUIEKCHBIX ~YHCEJl, MpPEJCTAaBIATh KOMIUIEKCHBIE 4YHCla B anredpanyeckon
U TPUTOHOMETPUYECKOH popMe, BHINOIHATH apu(METHUECKHE ONepalluy ¢ HUMU

1 U300paXkaTb Ha KOOPJMHATHOMN TJIOCKOCTH.

YpaBHEHMS U HEPABEHCTBA!

CBO60,[[HO ONICpUpOBaTh NOHATUAMMU: HPPpaUOHAJIbHBIC, TTOKA3aTCIIbHBIC
n J'IOl"apI/I(l)MI/I‘-ICCKI/Ie HEPAaBCHCTBA, HAXOAUTH UX PCIICHHUSA C MMOMOIIBIO PAaBHOCUIIBHBIX
Nepexoa0B;

OCYIICCTBJIATDH 0T60p KOpHCf/'I Ipu pCUICHUH TPUTOHOMCTPUYICCKOTO YPABHCHUS

CBO60,Z[HO ONCprUpoOBaTh MNOHATUCM TPUTOHOMETPHUICCKOC HCPABCHCTBO, IPUMCHATH
HCO6XO,[[I/IMBIC (I)OpMYJ'ILI HJIA peIICHUA OCHOBHBIX THUIIOB TPUTOHOMCTPUICCKUX
HCPABCHCTB,



CcBOOOJTHO  OMEpHpPOBATH TOHATHSAMM: CHCTEMa M  COBOKYIHOCTh  ypaBHEHUH
U HEPAaBEHCTB, pABHOCWIbHBIE CUCTEMBl M CHCTEMbI-CIEJICTBUS, HAXOJIUTh PpELICHUS
CUCTEMbl M  COBOKYIHOCTEH  palMOHAJIBHBIX,  HUPPALMOHAIBHBIX,  IOKAa3aTEJIbHBIX
1 JIOTapu(PMUIECKUX YPaBHEHHUH U HEPABEHCTB;

pemaTh palnuMOHAJbHBIE, HPPALMOHAIbHbIC, II0OKa3aTeNbHbIC, JIOrapu(pMUUIECKUE
U TPUTOHOMETPUYECKUE YPABHEHMSI U HEPABEHCTBA, COJIEPKaLe MOYIIH U MTapaMeTphl;

OPUMEHATh TpapuuecKhue METOAbl ISl peHIeHUS ypPaBHEHWH W HEPaBEHCTB,
a TaKKe 3a/1a4 ¢ apamMeTpamu;

MOJENIUPOBATh pEaJbHbIE CHUTYAallUH Ha S3bIKE aureOpbl, COCTaBJISATh BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA W HMX CHUCTEMbl MO YCJIOBHMIO 3aJayd, MCCIEN0BaTh MOCTPOEHHbBIE
MOJZENM C  HCIOJIb30BAHMEM  almapara  aireOpbl, HHTEPIPETHUPOBATH  MOJIY4YECHHBIN
pe3ynbTar.

@OyHKIMU U TpadUKU:

CTpOUTh TpaduKd  KOMIMO3ZMLIMKM  (PYHKIUH €  T[OMOIIBIO  3JIEMEHTAPHOIO
MCCIIEIOBAaHUS U CBOMCTB KOMIO3UIIMH IBYX (YHKIIHIA;

CTpPOUTh TEOMETPUYECKHE O00pa3bl ypaBHEHUH M HEPaBEHCTB Ha KOOPAWHATHOU
IJIOCKOCTH;

CBOOOHO OTEpUPOBATH MOHATUAMU: TPpaPUKH TPUTOHOMETPUUECKUX (PYHKIIMIA;

MPUMEHATh PYHKUIUHU I MOJAETUPOBAHUS U HUCCIIEIOBAHUS pPealbHBIX IPOILIECCOB.

Hauana matemaTndeckoro ananusa:

HCI0JIb30BATh MTPOU3BOIHYIO Ul UCCIeI0BaHUs GYHKIIMM Ha MOHOTOHHOCTh

U DKCTPEMYMBI;

HaXxOJUTh HaumOOJbIllee ¥ HaWMEHbIIee 3HAaYeHHS (QPYHKUUHU HENpepbIBHON
Ha OTPE3KE;

WCIOJIb30BATh  IMPOM3BOJHYIO Uil  HAXOXACHHA  HAWIYYIIEr0  PELICHMS
B INPUKIAJHBIX, B TOM YHCJIE€ COLHMAIBHO-DKOHOMHMYECKUX, 3a7adax, Uil ONpEeIcIICHUs
CKOpPOCTH M YCKOPEHUS Ipoliecca, 3alaHHOTo (GopMyIIoil uiau rpadukom;

CBOOOJIHO ONEpHpPOBAaTh MOHATUSAMH: IE€PBOOOpa3HasA, ONpPENeNEHHBI HHTErpal,
HaxoJuThb  NEpBOOOpa3Hble  JJIEMEHTApHBIX  (QYHKOMM M BBIYMCIATH  MHTErpall
o ¢popmyne Hprorona-Jleitonma;

HaXOJUTh IUIOLIA/IU TUIOCKUX (GUTYp U 00BEMBI TEN € IOMOIIBIO MHTErpaa;

UMETb  IPEACTABJIECHHE O MaTeMaTU4eCKOM  MOJEIMPOBAaHUMM Ha  IIpUMEpe
cocTraBieHus 1upepeHNaIbHbIX YPaBHEHUH;

pelmars  NOpUKIaJHblE  3aJa4d, B TOM  4YHCI€ COLMAIbHO-2KOHOMHYECKOIO
1 GU3NYECKOro XapakTepa, CpeICTBAMH MaTEMAaTUYECKOTO aHaIN3a.

IIporpamma yuebHoro Kypca «I'eomeTpusi».

IlosicHuTeNnbHAS 3amucKa.

I'eomerpust  sBisieTcst OAHMM U3  0a30BBIX KypCOB Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHus, Tak Kak oOecreuuBaeT BO3MOXHOCTb M3Y4YEHHUS AUCLUIUINH
€CTECTBECHHO-HAYYHON  HAIpPaBJIEHHOCTU U TPEeIMETOB  T'yMaHUTapHOIO LUKJIA.
Jlornueckoe MblIUIeHHE, (opMupyeMoe Npud HM3y4eHUH OOYyJaIOIIMMUCA MOHATUIHBIX
OCHOB T€OMETPUH, TPU J0KA3aTEIbCTBE TEOPEM W IIOCTPOCHHUM ILEMOYKU JIOTMUECKUX
YTBEPXKACHUNW IPU PEIIEHUU TI'E€OMETPUYECKHUX 3a7ad, YMEHHE BBIIBUTATh U OIPOBEPrarb
TUIIOTE3bl HETMOCPEICTBEHHO MWCIIONB3YIOTCS IIPU PELIEHWHM 3a/ad  €CTECTBEHHO-Hay4HOIO
LIUKJIA, B YaCTHOCTH (PU3MUYECKHX 3a/1a4.

Lens OCBOCHUS IIPOrpaMMBbI yueOHOTro Kypca «I"'eomeTrpus»
Ha yriayOn€HHOM YpPOBHE - pa3BUTHE WHIMBHUIYAIbHBIX CIOCOOHOCTEH OOydaromuxcs
OpU HU3YYEHHMHM T€OMETPUH, KaK COCTaBIAIOUIeH MpeaMeTHoll obmactu «MareMmaTnka
u UHPOpPMATHKa» Yepe3 obecreyeHne BO3MOXKHOCTH TMPUOOPETEHHs] W HCIIOJIb30BaHMS
Oonee TIyOOKMX TIEOMETPUYECKMX 3HAaHMM W JEHCTBHHA, CHEUU(UYHBIX TE€OMETPHH,
Y HEOOXOJUMBIX ISl YCHEITHOTO MPpo(eCCHOHATLHOI0 00pa30BaHMs, CBI3aHHOTO

C MCNOJIb30BaHUEM MATEMATUKH.



[IpuopurernsiMu  3afayaMu  Kypca TeOMETpUM Ha  yriayOJIEéHHOM  ypOBHE,
PaCIIUPSIONIUMU ¥ YCHIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIupeHue TMPEACTaBICHUS O TEOMETPUUM KaK YacTU MHUPOBOM  KYJIbTYPbI
1 GOPMHUPOBAHUE OCO3HAHUS B3aUMOCBS3H T€OMETPHH C OKPYKAIOIUM MHPOM;

(dhopMHpOBaHHE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax KaK O BaXKHEUIIHUX
MaTeMaTHYEeCKUX MOJENAX, [O3BOJIAIONIMX OMUCHIBaTh M H3y4aThb pa3HbIe SBICHUS
OKPY)KAIOILIEro MHUpa, 3HaHWE NOHATUHHOrOo amnmapara 1Mo pasgeny «CrepeoMeTpusi»
y4e0HOTO Kypca reOMETPHUH;

(dbopMHpOBaHHE YMCHHS BIAQJCTh OCHOBHBIMH TOHSATHSIMH O IPOCTPAHCTBEHHBIX
durypax ©W WX OCHOBHBIMH CBOWCTBaMH, 3HaHHWE TeopeM, QopMyl U  yMcHHE
WX TPUMEHSATh, YMEHHUSA JIOKa3blBaTh TEOPEMbl M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
pelIeHus 3a/1a4;

(dhopmMupoBaHHE YMEHHUs paclo3HaBaTh HAa 4YEpPTEXkaX, MOJENSAX M B PEATLHOM MHUpPE
MHOTOTPaHHUKH U TeJa BPaIICHHs, KOHCTPYHPOBATh T€OMETPUIECKUE MOJICIIH;

¢bopMupoBaHHE  TMOHUMAHUS  BO3MOXXHOCTH  aKCMOMATHYECKOTO  TOCTPOCHUS
MaTeMaTHYECKUX TEOpHi, dbopmupoBaHue TTIOHUMAaHHUS ponu AKCHUOMAaTUKH
IIpY IIPOBEICHUH PACCYKICHUN;

(dhopmMupoBaHNE YMEHHS BJIaJIETh METOJAMH J0KAa3aTeIbCTB M aJTOPUTMOB PEIICHUS,
YMEHUS WX TMPUMEHATH, TMPOBOJUTH JIOKA3aTEeNbHBIE PACCYXICHUS B XOJAE peUICHUs
CTEpEOMETPUYECKUX 33Jady W 3a7ad C [PaKTHUYECKUM cojepxkaHueMm, (OpMUpOBaHUE
MpPE/ICTaBJICHUs] O HEOOXOJUMOCTH JOKa3aTeNbCTB MpU OOOCHOBAaHUM MAaTEMaTHYECKHX
YTBEPIKJICHHUUN M POJTM AKCHOMATUKH B MIPOBEJICHUH JCTYKTUBHBIX PACCYXKICHUM;

pa3BUTHE W COBEPIICHCTBOBAHHE HWHTEIUICKTYAIBHBIX W TBOPUYECKHX CIIOCOOHOCTEH
oOyuaroniuxcs, TI03HABAaTEIbHOW aKTUBHOCTH, HCCIIEIOBATENIbCKUX YMEHUH, KPUTUUHOCTH
MBIIILJICHHS], UHTEpeca K U3YUYE€HUIO T€OMETPHH;

¢dbopmupoBaHre (QYHKIHOHAIBHONM TPAMOTHOCTH, PEJIIEBAHTHON TE€OMETPUU: yMEHUs
pacrmo3HaBaTh MpPOSBICHUS T'€OMETPUUECKHUX TMOHATHUH, OOBEKTOB M 3aKOHOMEpHOCTEH
B pCaJbHBIX JKU3HEHHBIX CHUTYallUsIX U TMpPU U3YYEHUU JPYruX Yy4eOHBIX MPEIMETOB,
MPOSABJIICHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pPEATbHBIX CHUTYaIHH,
UCCIIeIOBAaHUS MOCTPOSHHBIX MO/JIeNIel, HHTEPIPETAUU OJYyYSHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMU JIMHUSAMU ydeOHOTO Kypca «['eomeTpusi»

B 10-11 knaccax sBISIOTCS: «IIpsiMbI€ U MIIOCKOCTH B MPOCTPAHCTBEY,

«Muororpannukmn», «Tena BpamieHus», «BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBE.

CdopmymupoBannoe B PI'OC COO TtpeboBaHHE «yMETh OTIEPUPOBATH

TOHATHSIME, pElIeBAaHTHBIX TEOMETPUU Ha  YrIIyONEHHOM  ypOBHE
oOyueHus

B 10-11 kmaccax, OTHOCHTCA KO BCEM COJEpXKaTelbHbIM JIMHUSAM Y4e0HOro Kypca,
a (QopMUpOBaHHE JIOTUYECKUX YMEHHM pacmpeensercss He TOJbKO IO COAepKaTelbHbIM
TUHUSM, HO W 1o roxam oOyuenus. CogepxaHue o00pa3oBaHUS, COOTBETCTBYIOIIEE
MIpeIMETHBIM pe3ynpTaTam OCBOCHHUS paboueii mporpaMMsl,

pacnpenenéHHbIM M0 rojJaM OOy4YeHHs, CTPYKTYPHPOBAHO TaKMM 00pa3oM, YTOOBI KO
BCEM
OCHOBHBIM, TMPUHIIMIHAIBHBEIM BOMpOcaM oOOydamImuecs o0O0pallaauch HEOJHOKPATHO, YTO
MO3BOJIAET  OPraHMW30BaTh  OBJIAJICHUE TE€OMETPUUYECKMMH TOHATUSIMHU UM HaBbIKAMU
MOCJIEIOBATeIbHO W MOCTYMAaTeIbHO, C COOMIOJCHHEM TMPHUHIMIA MPEEeMCTBEHHOCTH,
a HOBbIE 3HaHUS BKJIOYAaTh B OOII[YyI0 CHUCTEMY T'€OMETPUYECKHX IMPEACTaBICHHIM
oOyJaronuxcs, pacuupsis U yriayousist e€, 00pa3ysi MpOYHbIE MHO)KECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHHUIO TEOMETPUU HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co37aTh ycIoBUs s AuddepeHnanuu 00ydeHusl, MOCTPOSHHUS MHINBUTyaTbHBIX

0o0pa3oBaTeNbHBIX MpPOTPaMM, OOECIeYHTh YriayONE€HHOE W3Y4YEHHE T€OMETPHUU
KaK COCTaBJISIONIEeH yueOHOro npeamera «MaTemaTHKa,



MOJTOTOBUTh OOYYArOMUXCA K TMPOJODKCHUIO H3YUEHHs MaTeMaTHKU C Y4ETOM
BeIOOpa  Oymymiedt  mpodeccun, obecreumBas — MPEEMCTBEHHOCTh  MEXIy  OOmmM
U IpoeCcCHOHANTBHBIM 00pa30BaHUEM.

OOmee 4uMCIO 4YacoB, PEKOMEHIOBAHHBIX Ui U3ydeHHs y4eOHOro  Kypca
«l'eomerpusi» Ha yrayOnenHom ypoBHe - 204 wyaca: B 10 kmacce - 102 wyaca
(3 yaca B Hegemto), B 11 kiacce - 102 yaca (3 yaca B HEZEIIO).

Conepxanue ooydenus B 10 ximacce.

[IpsimbIe ¥ NJIOCKOCTH B TPOCTPAHCTBE.

OcHoBHbI€ IOHATHA cTepeomMeTpun. Touka, npsimasi, INIOCKOCTb, IPOCTPAHCTBO.

[lonsiTe 00 aKCHOMAaTHYECKOM TOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU
U CJIEJICTBUS U3 HUX.

B3aumnoe pacnosoxeHue MPSIMBIX B IIPOCTPAHCTBE:

nepeceKarolne
cs,

napajulefibHble M CKpelluBarolecs: npsMble. [Ipu3Haku CKpeUIuBaIOIUXCs MPSMBIX.
[lapamienbHOCTh TOPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE: MapajlleNibHble  IpsSIMbIe
B NPOCTPAHCTBE, MAPAIEIBHOCTh TPEX MNPSAMBIX, MAPAIEIBHOCTh MPSAMOM U IUIOCKOCTH.
[TapannensHoe W  IEHTpaIbHOE TPOCKTHpOBaHME, u300pakeHue ¢uryp. OCHOBHBIC
CBOWCTBA TMapaJUIeIbHOTO MpoeKTHpoBaHUs. M3o0paxkenue ¢uryp B MapauieabHOMN
MPOEKIMHU.  YIJIbBI C  COHAalpaBJICHHBIMHM  CTOPOHAaMH, Yyrojll  MeXAy  HOpSIMbIMU
B IpocTpaHcTBe. [lapamnenbHOCTP IUIOCKOCTEW: MapajuleNbHbIE IUIOCKOCTH, CBOWCTBA
napajulenbHbIX IuiockocTeil. Ilpocteilimime mnpocTpaHcTBeHHBbIE (GUIYpbl Ha IJIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUeHU .

[lepnieHIUKYIAPHOCTD MPSAMOI U MIOCKOCTH: NEePIEeHIUKYISPHBIE TPSIMbIE

B MPOCTPAHCTBE, MPSAMbIE MapajljiesibHble U MePIEeHAUKYISIPHbIE K MIIOCKOCTH, MPU3HAK
MEPNECHANKYJISIPHOCTH TPAMOM M TUIOCKOCTH, TeopemMa O TMpSIMON MNEePHEHIUKYIIPHOU

MJIOCKOCTH. OproroHasibHOE  TPOEKTHPOBAHUE. [lepnennukynsip W HaKJIOHHBIE:
paccTossHHEe OT TOYKH JIO0 IUIOCKOCTH, DPACCTOSIHME OT NPSIMON JI0 IUIOCKOCTH, MPOEKIUs
buryps Ha TJIOCKOCTb. [lepnienAMKYIIPHOCTH IJTIOCKOCTEH:

npus3
HaK

MEePIEHIUKYISIPHOCTH JBYX IJIocKocTel. Teopema o Tpéx nepreHuKymnspax.

VYrnel B IPOCTPAHCTBE: YroJl MEXAYy NpSIMOM M IJIOCKOCTBIO, JIBYITPAaHHBIA YTOJ,
JIMHEHHBIA yroJ JBYrpaHHOTrO yrjia. TpéxrpaHHbli W MHOrorpaHHsie yribel. (CBoiicTBa
IJIOCKUX YIVIOB MHOrorpaHHoro yria. CBoilicTBa IUIOCKMX M JBYIPaHHBIX  YIJIOB
TpEXTpaHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YTJIA.

MHOTOrpaHHUKH.

Buzabl MHOrorpaHHMKoB, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: N-yronapHas mnpusma,
mpsMass UM HAKJIOHHAas  OpU3Mbl, OOKOBass M  TMOJHAsT  TOBEPXHOCTh  MPHU3MBL.
[Tapannenenunen, npsAMOYTOJbHBIM Napajuielenunes] W ero cpoiicTBa. Kparwailmme mytu
Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IlpocTpaHcTBeHHass Teopema
[Mudaropa. I[lupammpa: n-yroinbHas mnHpaMUAa, TMpaBUIbHAsS U YCEUYEHHAs MHPAMUJIBL.
CroiictBa pé€bep n OOKOBBIX I'paHeW MpaBUIBLHOW mupamuibl. [IpaBUIIbHBIE MHOTOTPAHHUKH:
MpaBUJIbHAA pu3Ma u MpaBUJIbHAs nupamua, MpaBUJIbHAA TpeyroJyibHas
nupaMua W TpaBWIBHBIN  TeTpadap, kyO.  IlpenctaBmeHne 0 mpaBHIBHBIX
MHOTOTPaHHUKAX: OKTa3Ap, JOJEKAP U UKOCAIP.

Brbrunicnenue 5leMEHTOB MHOTOTPAaHHHKOB: pEOpa, nuaroHanu, yriasl. [lmomanmb
OOKOBOM TMOBEPXHOCTH W TMOJHOM TOBEPXHOCTH TMPSAMOM MPHU3MBI, IUIOIMIATs OCHOBAHUH,
TeopeMa O OOKOBOW TMOBEPXHOCTH MpsMOW mpusMmbl. [Inmomaas OOKOBOM TOBEPXHOCTH
Y MOBEPXHOCTHU MPABUIILHON MUPaMH/IbI, TEOPEMA O IUIOUIAAN YCEUEHHOM MUPAMHU/IBI.

Cummerpust B MIPOCTPAHCTBE. DIIEMEHTHI CUMMETPUU MPaBUIIbHBIX
MHOTOrpaHHUKOB. CHUMMETpUs B MPABUIBHOM MHOTOIPAHHHMKE: CUMMETPHS MapasuielenuIea,



CUMMETpPHS MPABUIIbHBIX [IPU3M, CHMMETPUS MPABUILHON MTUPaAMUJIBL.

BekTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBE.

[loHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBbIE M IMPOTHBOIIOJIOXHO HAIPaBICHHBIE BEKTOPBI.
PaBenctBo BekTOpOB. JIEHMCTBUS C BEKTOPAMH: CJIOKEHUE W BBIUUTAHUE BEKTOPOB, CymMMa
HECKOJIbKUX BEKTOPOB, YMHOKEHHE BeKkTOopa Ha uucio. CBoilcTBa CIOXKEHHS BEKTOPOB.
CpoiicTBa yMHOKEHUSI BekTOopa Ha umcio. lloHsTne komiiaHapHble BekTopbl. IlpusHax
KOMILIaHapHOCTH TpEX BekTopoB. I[lpaBwio mnapamnenenunena. TeopemMa o pasioKeHUU
BEKTOpa IO TpEM HEKOMIUIAHApHBIM BekTopaM. lIpsMoyronpHas cuctema KOOpAuUHAT
B mpoctpaHctBe. Koopaumnatel  Bekropa. CBs3p  MEXIy KOOpAMHATaMU  BEKTOpa
1 KOOpJMHATaMHU TOYEK. YTOJI Mexay BekTopaMu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

Conepxanne oOyuenus B 11 kiacce.

Tena Bpamenus.

[lonsTHs: UMIMHApUYECKass MOBEPXHOCTb, KOHHMYECKash IMOBEPXHOCTb, cepuyeckas
MIOBEPXHOCTh, OOpasyrolue HoBepxHocTel. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. B3aumHoe pacnonoxenne cdepbl U IUIOCKOCTH, KacaTejbHas
IIocKoCcTh K cdepe. M300paxkeHue Ten BpallleHUs Ha IUIOCKOCTU. Pa3BépTka mmiMHIpa
u koHyca. CummeTtpus cepsl u mapa.

O6béM. OcHoBHBIE cBOicTBa 00bEMOB Tenl. Teopema 00 00bEME MPAMOYTOJIBLHOTO
napauienenunena U ciaeactBus u3 He€. OObEM MpSAMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOTro CETMEHTA.

KomMOunamuu Ten BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3Mma, BhucaHHass B LMJIMHJD,
omnucaHHas okosio IwmHapa. [lepeceuenue cdepbl u mapa c¢ 1iockocTbio. Kacanuwe imapa
u cdepsl TIOCKOCThIO. [lOHSITHE MHOTOTrpaHHWKA, OIMKMCAHHOTO OKOJO cdepsl, cdepsl,
BIMCAHHOM B MHOTOTPAaHHUK WJIM TEJIO BpalllEHUS.

[Tmomane MOBEPXHOCTH IMIIMHApA, KOHYyca, momanb chepsl u e€ dacrend. [logodue
B nmpocTtpanctBe. OTHomieHue OOBEMOB, TUIOMIAACH IMOBEPXHOCTEH MOJOOHBIX (uUryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUJIOCKOCTH C HCIHOJIb30BaHHUEM
CTEepEOMETPUYECKIX METOJIOB.

[TocTpoenne cedeHHI MHOTOTPAHHHKOB M TEJ BpalICHHs: CEUYCHMS LMJIMHJIpa
(mapamnenbHO M MEPHEHAUKYISIPHO OCH), CeYeHUs KOoHyca (MapajulelibHOe€ OCHOBAHUIO
U TpOXOJdliee Yepe3 BEpIIMHY), CEUYeHMs Iapa, METOJbl IOCTPOCHHS CEUEHUH: METOJ
CJIEJIOB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO /I [IEPEHOCA CEKYIIeH MIOCKOCTH.

BexTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBE.

Bextopel B mpoctpanctBe. Omepauuy HajJ BeKTopamu. BekTopHoe yMHOXEHHE
BekTOpoB. CBOWCTBa BEKTOPHOrO YyMHOXeHHs. [IpsmMoyronbHas cucTeMa KOOPAWHAT
B mnpoctpanctBe. Koopaunatel BekTopa. Pasnoxkenue BekTopa mo 0Oasucy. KoopaunartHo-
BEKTOPHBIN METO]] IPU PELICHUH F€OMETPUUECKUX 3aa4.

JIBuKEeHHS B IPOCTPAHCTBE.

JBuxenus mpocrpanctBa. OtoOpaxenus. [IBwkeHus u paBeHcTBO ¢uryp. OOmue
CBOICTBa BIKEHUI. Buabl NBHKEHMI: napasuieIbHBIN IePeHoC, [IEHTPaIbHAS

CUMMETpHs, 3€pKallbHasi CHUMMETpHUs, MOBOPOT BOKpYr mpsmoil. IIpeoOpazoBanus
noyo6wus. [Ipsmast u cdepa Ditnepa.

[IpenmeTHBle  pe3ynabpTaThl 1o OTJCJIBHBIM ~ TeMaM  y4eOHOro Kypca
«"eomerpusin. K koniry 10 kmacca oOydaromuiics HayqduTCs:

CcBOOOJTHO ONEpUpPOBaTh OCHOBHBIMH TOHATHSIMU CTEPEOMETPUU TIPH  pEIICHUH
3a/1a4 U MPOBEICHUU MaTEMATUYECKUX PACCYKIEHU;

NPUMEHATh AKCUOMBI CTEPEOMETPUM U CIEACTBUA M3 HUX TIPU  PELICHUU
Tr€OMETPUYECKUX 3a/1a4;

KiIaccu(uIUpoBaTh  B3aMMHOE  pACIOJIOKEHHE  MPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEHN B IPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEHN B POCTPAHCTBE;

CcBOOOJIHO OMNEPHPOBATH TMOHATHAMHU, CBSI3aHHBIMM C YIJaMH B IPOCTPaHCTBE:



MEX]ly IPSIMBIMH B IPOCTPAHCTBE, MEXK1Y MPSIMOM U TUIOCKOCTHIO;

cBOOOJTHO ~ OMEpUpPOBATh  IMOHATUSMH,  CBS3aHHBIMA C  MHOTOTPaHHHKAMU;
cBOOOJHO  pacrio3HaBaTh OCHOBHBIE  BHJBI  MHOTOTPAaHHMKOB  (TMpuU3Ma, MUPaMUAa,
PSIMOYTOJIBHBIN Mapajuieenumnes, Kyo);

KJIaccu(UIUpPOBaTh MHOTOTPAaHHHMKH, BBIOMpAasi OCHOBAaHUS Ui KJIaCCU(HUKAIINU;
CBOOOJHO  ONEpPUPOBATH  IMOHITUSAMH, CBSI3aHHBIMH C  CEYCHHEM  MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBITIOJIHATh NapaJlIeNIbHOE, IIEHTPAJbHOE M OPTOTOHAIBHOE IMPOEKTUPOBaHHE (UTYP
Ha TIOCKOCTb, BBIMOJIHATH H300pakeHUs: GUTyp Ha TUIOCKOCTH;

CTPOWTh  CEYCHHS  MHOTOTPAaHHHKOB  pa3jMYHBIMH  METOJaMH,  BBITIOJHSITH
(BBIHOCHBIC) IUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX (HUTYp: BHUI CBEPXY,
cOOKy, CHU3Y;

BBIUMCIIATh ITUIOINAIAM  TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma, NHpaMHaa),
Te€OMETPUYECKUX Tell C MPUMEHEHHEM (HOpMYIT,

CBOOOJTHO OIEPHUPOBaTH TMOHATHUSMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DPUTYPHI;

cBOOOJTHO  OTIEpPHPOBATH TOHSATHUSIMH, COOTBETCTBYIOITUMH BEKTOPaM

¥ KOOpJIMHATaM B TIPOCTPAHCTRE;

BBITIOJTHATE JICHCTBYS HAJl BEKTOPAMH,

pemaTh 3aJadd Ha JOKa3aTelIbCTBO MATEMATHUECKHMX OTHONICHHH W HaXOXJICHUE
T€OMETPUYECKUX BEJMYWH, TPUMEHSS W3BECTHBIE METOJBI TNPH PEIICHUH MaTeMaTHYECKUX
3aJ1a4 TIOBBIIIEHHOTO M BRICOKOTO YPOBHSI CIIOKHOCTH;

MPUMEHSTh  MPOCTEHIINe pOrpaMMHBIE CpeacTBa u
3IEKTPOHHO-

KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKHX 33]1a4;

W3BJIEKATH, peoOpa3oBLIBATh u MHTEPIPETUPOBATH uH(pOpMaIIo

O IPOCTPAHCTBEHHBIX TIE€OMETPUUYECKMX (Urypax, MpeICTaBICHHY0 Ha  uYepTexax
U PUCYHKAX;

IPUMEHATh IOJIydEHHbIE€ 3HAaHUS Ha IPAKTUKE: CpPaBHUBaTb U aHAIM3UPOBAThH
peanbHble CUTYallH, IPUMEHATh U3YUEHHbIE IIOHATHS B IIPOLIECCE IOMCKA PEIIEHUs

MaTeMaTU4ecKu c(HOopMYyIMPOBAHHOM MpoOJIEMBbl, MOJICIINPOBATh PEaIbHbIE CUTYaAIH
Ha  S3bIK€ TEOMETPUH, MCCIEeNOBaTh  IIOCTPOEHHbIE  MOAEIM C  HCIOJb30BaHUEM
reOMETPUYECKUX IOHATHUI M TeopeM, ammapara aiaredpsl, pelaTb NPaKTUYECKUEe 3a/auH,
CBSI3aHHBIE C HAX0XKJICHUEM I'€OMETPUUECKUX BEJINYHH;

UMEThb IpPEJCTaBICHU 00 OCHOBHBIX JTalax pas3BUTHS T'€OMETPUM KaK COCTABHOM
4acTu (pyHAaMEHTa Pa3BUTHsI TEXHOJIOTUH.

[IpenmeTrHple  pe3yiapTaThl 1O OTHEJNBHBIM ~ TeMaM  ydeOHOro  Kypca
«"eomerpusin. K koniy 11 knacca oOydaromuiics HayduTCs:

CBOOOJIHO ONEpUPOBaTh MOHATUSMHU, CBA3aHHBIMH C IMJIMHIPUYECKOH, KOHMYECKON
U chepuuecKoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI OJTYYEHHUS;

ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMHM C TeJaMM BpAIICHUSA: LUWIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrio3HaBaTh Tejla BpalleHus (LIWIUHIP, KOHyc, chepa M 1map) U OOBACHATH
crocoObl NOJTYYEHUS TeJl BpalleHus;

KJ1accu(puIpoBaTh B3aMMHOE pacnosoKeHue cdepsl U IUIOCKOCTH;
BBIUMCIIATh  BEJIUYMHBI  DJIEMEHTOB  MHOTOIPDAaHHMKOB M TeJ  BpAIIEHUs, OOBEMBI
U IUIOIAAW TOBEPXHOCTEM MHOTOIPAHHUKOB W TE€JI BpALlEHUS, T€OMETPUUYECKUX Tel
C IpUMeHeHueM (popmy;

cBOOOJIHO ONEpPHPOBATh MOHATUSAMH, CBS3aHHBIMU C KOMOMHAIUSIMM TeJ BpallleHUs
U MHOTOTPAaHHMKOB: MHOTOTPAaHHMK, BIIMCaHHbIH B c(epy M ONMCAaHHBIA OKOJIO cdepsl,
cdepa, BMcaHHAst B MHOTOI'PaHHUK WUJIH TEJIO BPAILEHUS;

BBIUMCIIATH COOTHOIIEHMS MEXKIy IUIOMIAJIMM IOBEpXHOCTeH M  00BEMaMu



MMOJOOHBIX TEII,

n300pakaTh H3y4aeMble (UTYpBI, BBINOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH
U3 PUCYHKOB MPOCTBIX OOBEMHBIX (HUTyp: BUJ CBEpXYy, COOKY, CHU3Y, CTPOUTH CEUCHHS TEi
BpaIllCHNUS;

U3BJIEKATh, UHTEPIPETUPOBATH u peoOpa3oBHIBATH UHPOPMALINIO
O TPOCTPAHCTBEHHBIX TEOMETPHYECKHX (Urypax, MpEACTaBICHHYI0 Ha  UYepTe)kax
U PUCYHKaXx;

cBOOOJTHO OTIEPHPOBATH MIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OTIE€palMU HaJl BEKTOpaMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

pelmatb TreOMETPUYECKHE 3aJauyd Ha BBIUMCIEHHE YIJIOB MEXAY HpSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHUE pACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B  LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1a IIPH PEIIECHUN;

CBOOOJHO ONEpUPOBATH MOHATUSMH, CBSI3AHHBIMM C JIBUJKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JBIKCHHUIA,

BBITNIOJIHATh M300pa)K€HUs] MHOTOTPAaHHMKOM M TeNl BpalleHUs MpU MapajljieIbHOM
MEepeHoce, LEHTPaIbHOW CHUMMETPHUH, 3€pKaJIbHON CUMMETpUH, IpU TOBOPOTE BOKPYT
MpsIMOiA, TpeoOpazoBaHus OI00uS;

CTPOUTh CEYEHHS] MHOTOIPDAaHHUKOB M Tl BpallleHHUsA: CEUeHUs IMIMHJpA
(mapannenbHO W TMEPHEHAUKYISIPHO OCH), CEeYeHUs KOHyca (MapajuleIbHO€ OCHOBAHHUIO
U IPOXOJISIIee Yepe3 BEpIINHY), CEUeHU 1I1apa;

HCIOJIb30BAaTh METO/bl TOCTPOEHHUS CEYEHHM: METOJ| CIIEJIOB, METOJ BHYTPEHHEIo
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN MIIIOCKOCTH;

NOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

IPUMEHATh TEeOMETpUUYECKHE (AKThl s PpELICHUs CTepEeOMETPUYECKUX 3ajad,
MPEANONIAralONINX HECKOJbKO INAroB PpEUICHHsA, €CIM YCIOBHA IPUMEHEHUS 3aJaHbI
B SIBHOM M HESIBHOM (popMme;

pemars 3aJadyd Ha JOKa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUN M HaXOXKJIECHUE
T€OMETPUYECKUX BEJIIMYUH;

IIPUMEHATh INPOTrPAMMHBIE CPEIACTBA M JJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPUYECKUX 3a]aY;

IPUMEHATh IIOJY4YECHHBIE 3HAHHWA Ha IPaKTHUKE: CpPaBHUBATh, AaHAJIU3UPOBATH
U OLEHUBAThb pEaJbHbIC CHUTYallUH, NPUMEHATH W3y4YCHHBIC IIOHATHSA, TEOPEMBI, CBOMCTBA
B  IIpolecce IOMCKAa  pelleHHs  MareMaThdecku  cHOopMyauMpoOBaHHOM  MpoOJIEMBI,
MOJEIUPOBATh DPEANBHBIC CUTyallMd Ha S3bIKE T€OMETPHH, MCCIENOBaTh IOCTPOCHHBIE
MOJIEIM C UCIOJIb30BAaHUEM TIE€OMETPUUYECKMX TMOHATUH M TeopeM, ammapara aiareopsl,
pelaTh NpaKTU4YECKUE 3a/1a4M, CBA3aHHbIE C HAXOKICHUEM F€OMETPUUECKUX BEJINYUH;

UMETb MIPEJCTaBICHHUS 00 OCHOBHBIX ITalax pa3BUTHUsI F€OMETPUH KaK COCTABHOM

4yacTu (pyHAaMEHTa pa3BUTHs TEXHOJIOTUH.

IIporpamma y4eOHOro Kypca «BeposTHOCTB
U CTaTUCTUKAY.

IlosicHuTeNnbHAS 3anucKa.

VYuebHblii  kypc  «BeposTHOCTH W CTAaTUCTHKa»  YIJIYOJNEHHOTO  YpOBHSA
SABIIICTCSL TPOJODKEHHEM M pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca YriayOi€HHOTO
YPOBHS Ha YypOBHE cpeaHero oOmiero oOpa3oBaHus. Y4eOHBIH Kypc TIpenHa3HaueH
s GOpMHUpOBaHUS y OOYyYarolUXCs CTATUCTUYECKOW KyJIbTyphl M TOHHMMAaHHsS pPOJIU
TEOPUH BEPOATHOCTEM KaK MaTeMAaTUYECKOT0 MHCTPYMEHTa JJs M3Yy4EHMs CIIydalHBIX
COOBITHH, BeIMYMH W mpoueccoB. Ilpm wu3ydeHuum Kypca oOOTaIaloOTCs MPEICTaBICHUS
oOyyaromuxcss O METoJaX HCCIEA0BaHUS HM3MEHYMBOTO MHUpPA, pPa3BHBAETCS MOHUMAaHUE
3HaYMMOCTH W OOIIHOCTM MaTeMaTHYeCKHMX METOJOB IO3HAaHUS Kak HEOThEeMJIEMOM uacTu
COBPEMEHHOT0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHU.

Conmepxanne  y4eOHOro  Kypca  HalpaBlIeHO  Ha  3aKpeIuleHue  3HaHW,



MOJIydEHHBIX TpPU M3YYEHHH Kypca Ha YpOBHE OCHOBHOTO 0Omero oOpa3oBaHMs,
W Ha DPa3BUTHE NPEICTABICHUN O CIy4allHbIX BEJIMYMHAX M B3aWMOCBS3SX MEXIYy HHUMHU
Ha BaXHBIX [pPHUMEPax, CIOKETHl KOTOPBIX TOYEPHHYTHI U3 OKPYKAIOIIEr0 MHpa.
B pesynprate y oOy4aromuxcs JODKHO c(OpMHUpOBATHCS MpENCTaBlIeHHE O Haubosee
YIOTPEOUTENBHBIX W OOIMMX MaTeMaTHYECKUX MOJENAX, HCIONb3YeMbIX Ul OMUCAHUSA
AQHTPOTIOMETPHUYECKUX W JeMOTrpadUUecKuX BEIUYMH, IOTPEIIHOCTEH B pa3iW4HbIE poJa

U3MEPEHUSX, JUIUTEIIBHOCTH 0e30TKa3HOM padoThI TEXHUYECKUX YCTPOMCTB,
XapaKTepUCTUK MAacCOBBIX SIBJICHUH W TPOILECCOB B OOIIECTBE. YUYEOHBIH Kypc SBIISIETCS
Oazoit s OCBOCHUSA BEPOSITHOCTHO-CTaTUCTUYECKUX  METO/JIOB, HEOOXOTUMBIX

CHEeMaUCTaM HE TOJIbKO HHXKEHEPHBIX CHELUAJIbHOCTEH, HO TaKXKe COLMAJIbHBIX
M TICUXOJIOTHYECKUX, TOCKOJBbKY COBPEMEHHbIC OOIECTBEHHBIE HAYKH B 3HAYUTEIHHOU
Mepe WCMOJIb3YIOT anmapaT aHaiu3a OoJbIIMX JaHHbIX. LleHTpanpHyr0 YacTh yueOHOTO
Kypca 3aHMMaeT oOOCYXKJEHHE 3aKOoHa OoJblIMX uuced - (YHIAMEHTAJIBbHOTO 3aKOHa
MIPUPO/IbI, UMEIOIIET0 MaTEMAaTUYECKYIO (POpMaTH3AIIHIO.

B cooTrBercTBMM € yKa3aHHBIMHM LEISIMM B CTPYKType Y4eOHOro Kypca
«BeposATHOCTD U CTaTUCTUKa» HA YIIyOlIEHHOM YPOBHE BbIJIEJIEHBl OCHOBHbIE

coJiepKaTeNbHbIC JINHUU: «Crny4daiiHble COOBITUSI M BEPOSTHOCTH

u «CrydaliHble BEJIMYMHBI U 3aKOH OOJIBIINX YHUCEID».

[loMuMO  OCHOBHBIX  JMHMM B  y4eOHBIH  KypC  BKIIIOYEHBI  DJIEMEHTHI
Teopun rpagoB M TEOPUM MHOXKECTB, HEOOXOJUMBbIE JUIsI TOJHOLIEHHOTO OCBOEHUS
MaTepuaia IaHHOTO y4eOHOTo Kypca U CMEXHBIX MaTeMAaTHYECKUX Y4€OHBIX KYpPCOB.

Copepxanne  snuHuM  «CiydaiiHple  COOBITMSI W BEPOSITHOCTH»  CIYXKHT
OCHOBOI 11 (popMHpOBaHUS TPEACTABICHUN O PpACIpENelIeHUH BEPOSITHOCTEM Mexay
3HAYEHUSIMU CIyYallHbIX BEJIWYMH. BaXXHyl0 dYacTb B JTOM COAEP)KATEIbHOW JIMHUU
3aHUMAeT M3Y4YE€HHE TIEeOMETPUUYECKOro M OMHOMMAJIBHOIO pACHpPENENCHUH M 3HAKOMCTBO
C UX HEIPEPBIBHBIMU aHAJIOTAaMH - TI0KA3aTeJIbHBIM U HOPMaJIbHBIM paclpe/ieIeHUsIMHU.

Temsl, CBSI3aHHbIE c HENPEPbIBHBIMU CIly4ailHBIMU BEITMYMHAMU
U paclpeseleHUus MU, aKLUEHTHPYIOT BHHMMaHUE OOyJalollMXcs Ha ONMCAHUM M H3y4YEHUU
CIyJalHBIX SIBJCHUHW C TOMOIIBI0 HENpPEephIBHBIX  (QyHKOW. (OCHOBHOEC BHHMaHHUE
yIensieTcs IOKa3aTelbHOMY M HOPMAJIbHOMY paclipe/ieeHUsIM.

B y4eOHOM Kypce npeaycMaTpuBaeTcs 03HAKOMUTEIBHOE U3y4YeHHE
CBSI3M MEXJAy CIydyallHbIMM BEJIMYMHAMU W  ONMCAHHWE JTOH CBA3M C IMOMOUIBIO
KO3 QULHMEHTa KOppEeIsLlMM M €ro BHIOOPOYHOrO aHajora. OTU 3JIEMEHTHl COJEpKaHUA
pa3BUBalOT TeMy «J/luarpaMMbl pacceMBaHMs», HW3YUYEHHYIO Ha YPOBHE OCHOBHOIO OOIIEro
00pa30BaHus, U BO MHOI'OM OIMPAIOTCS HA CBEACHUS U3 KYpPCOB aJIreOpbl U TEOMETPHH.

Emé OJIUH 3JIEMEHT CoZIep KaHus, KOTODBIii npezaraeTcs
Ha O3HAKOMHUTEIBHOM YPOBHE - IOCJIEIOBATEIbHOCTb CIy4alHBIX HE3aBHCHUMBIX COOBITHIA,
HACTYMALIUX B e€AMHUIY BpeMeHH. O3HAKOMIIEHHE C paclpelesieHUeM BEepOsITHOCTEH
KOJIMYECTBA TaKUX COOBITMM HOCUT pa3BMBAIOUIMM XapakTep M SBISETCA AaKTyaJbHBIM
s Oynymux aOUTYpUEHTOB, IOCTYHAIOIMX HA YueOHble CHELHaTbHOCTH, CBSI3aHHbIE
C OOIECTBEHHBIMU HAYKaMH, IICUXOJIOTUEH U YIIPaBICHUEM.

OOmiee 4YMCIO 4YacoB, PEKOMEHJIOBAHHBIX [UIl M3ydeHHMs y4eOHOro Kypca
«BeposTHOCTh U CTaTUCTHKa» Ha yriyOlneHHoOM ypoBHe - 68 wacoB: B 10 kmacce - 34 yaca
(1 gac B Hexento), B 11 knmacce - 34 yaca (1 gac B Hezenro)

Coneprxanue obyuenus B 10 kiacce.

I'pad, cBsa3HbI rpad), myTu B rpade: nukisl U nenu. CreneHb (BaJIeHTHOCTb)

BepiuHbI. ['padpl Ha mockocTu. JlepeBbs.

CnydaiiHple OKCHEpUMEHTHI (OMBITBI) M CIydailHble COOBITHS. JeMEHTapHbIe
coObiTust  (Mcxonwl).  BepositHocTh  cimydaiiHoro  coObitMa.  bim3ocTe  yacTOThI
U BEPOATHOCTH coObITHH. CiydaiiHble ONBITHI C PABHOBO3MOXKHBIMHM  3JIEMEHTapHBIMU
COOBITUSIMH.

Onepanu  HajJ COOBITHSMM: TepeceueHue, OObEIUHEHHE, MPOTUBOIMOJIOKHBIE



coObiTus. [Inarpammsl Diinepa. @opmyna cI0KeHHUS BEPOSITHOCTEH.

VYcnoBHas ~ BEpOSATHOCTb.  YMHOMKEHHME  BEpOsATHOCTEH. JlepeBO  ciay4alHOTO
skcnepuMenTta. @dopmyna nonHo  BepostHocTH. Dopmyna  baiieca.  HezaBucumbie
COOBITHSL.

bunapHplii ciyyailHbli ONBIT (MCIIBITAaHME), ycllieX U Heyaada. HesaBucumeble
ucnelTanud. Cepus HE3aBUCHMMBIX HCIBITAaHUM 10 mepBoro ycmexa. llepectaHoBku
u ¢paxropuain. Yucno coueranuid. Tpeyronbpuuk [lackans. @opmyna 6maoma HeroToHa.

Cepust He3zaBUCHMBbIX ucnblTaHuid bepnymin. CnyuaiiHelii BbIOOp U3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHOCTeH. Jluarpamma pacmpeneneHus.
Onepauuu Hajx ciydailHBIMM BelMuMHamMu. buHapHas ciydaiiHas BenuuuHa. [lpumepsl
pacnpezenieHui, B TOM YHCiIe T€OMETPUUYECKOE U OMHOMHUAIIBHOE.

Conepxanne oOyuenus B 11 kiacce.

CoBMmecTHOE pachpeielieHHe JBYX CIy4alHbIX BeIM4WH. He3aBucumble ciydaiiHbie
BEJIMYMHBI.

MaremaTtuueckoe OXHJAaHUE choydaliHOW BenuuuHbl (pacnpezneneHus). [Ipumepsr
MPUMEHEHHUs] MaTeMaTU4YecKOoro OKWJaHus (cTpaxoBaHue, JoTepes). MaTtemaTnueckoe
OXMJaHWEe OWHApHOW CIlydalHOW BENMYMHBI. MaTeMaTH4ecKoe OXHUIAHUE CYMMBI
CllydallHbIX BeJMYMH. MareMaTtudyeckoe OXHUAaHHEe TeOMETPUYECKOT0 U OMHOMHUAIBHOTO
pacnpeeneHuil.

Jucnepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIy4yalHOW BEJIMYUHBI (pacrpenesieHus ).
Jucnepcusi OMHApHOW CIydyallHOW BeNMWYWHBIL. MaTeMaThuecKkoe OXHJaHUuEe MPOU3BEICHUS
U JWCIEepcHus CYMMbl HE3aBUCHUMBIX CIIy4alHbIX BelIW4yuH. Jlucmepcuss M CTaHIApTHOE
OTKJIOHEHHE OMHOMMAJILHOTO pacnpeseneHus. Jlucnepcus U cTaHAapTHOE OTKIIOHEHHE

F€OMETPHUYECKOTO PACIIPEEIICHHUS.

HepaBenctBo YeObimeBa. Teopema UYeOwimeBa. Teopema bepnymnu. 3akoH
Oonpmux uwucend. BpIOOpoYHBIH MeTOA HCCleOBaHWNA. BBIOOpOYHBIE XapaKTEPHUCTHUKH.
OneHuBaHuE BEPOATHOCTU COOBITHS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka mpocTelmmx
TUIIOTE3 C IOMOIIBIO U3YYEHHBIX paclpeieIeHUN.

HenpepbiBHble  ciydaiinpie  BenuuuHbl.  [Ipumepbl.  DyHKIUSA  TUIOTHOCTH
BEPOSATHOCTH pacmnpeneiceHus. PaBHOMEpHOe pacmnpeleneHue W €ro CBOMCTBA. 3ajauu,
MPUBOJAIIME K IIOKA3aTEIbHOMY pacHpeleieHu0. 3aJadyd, NPUBOJSALIME K HOPMaIbHOMY
pacupeneneHno. @DyYHKIMA IUIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOTO  paclpeaesieHus,
(GYHKIMS TUIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO pachpeneneHus. DOyHKIUS MIOTHOCTU
Y CBOKCTBA HOPMAJIbHOTO PacClpeAesICHHUS.

[TocnenoBatenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3aiadyu, MPUBOIALINE
K pactpezenenuto [lyaccona.

KoBapuamuss nByx ciydaiiHpix BenuuuH. Kodp@uimeHT NHHEHHON Koppensuuu.
CoBMecTHble HAOMIOACHUS JBYX BENUYHMH. BbIOOPOYHBIH KOA(DOUIMEHT KOppEesLuu.
Paznuune wmexnay JMHEHHOM CBS3bI0O M NPUYMHHO-CIEICTBEHHOM CBsA3bIO. JIMHelHas
perpeccusi, METOJl HAMMEHBIINX KBaPaTOB.

IIpenmeTHEbIE pe3yabpTaThl 1o OTZEIbHBIM TeMaM y4eOHOTO Kypca
«BepostHocTb 1 craTticTukay. K koHiy 10 kinacca oOydaromuiicss HAyduTcs:

cBOOOJIHO OIEpUPOBaTh MOHATUAMU: Tpad, MIOCKUH Tpad, CBA3HBIA rpad, myTh
B rpade, Lenb, UK, JePEeBO, CTENEHb BEPIINHBI, IEPEBO CIYy4aifHOTO SKCIEPUMEHTA;

CBOOOJIHO OMNEpPUPOBATh MOHATHSMU: CIIy4alHBIM SKCHEpUMEHT (OIBIT), CilydyailHoe
COOBITHE, 3JIEMEHTApHOE CllydailHOe COOBITHE (3JEMEHTapHBIM HCXOM) CIy4ailHOTO OIIBITa,
HaXOJUTh BEPOATHOCTH COOBITMH B ONBITAX C PaBHOBO3MOXKHBIMU  3JI€MEHTapHBIMU
COOBITHSIMH,

HaxXoJuTh U  (GOPMYIUPOBaTH COOBITUS: IepecedyeHue, OObeIMHEHHE JIaHHBIX
COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JAaHHOMY, UCIOJb30BaTh JAuarpaMMmbl Oilnepa,
KOODAMHATHYIO TPSAMYIO JUIS pEIIeHUs 3a/1ad, T[0JIb30BaThCsl  (POPMYJOH  CIOXKEHHUS



BEPOSATHOCTEH U1l BEPOATHOCTEH JABYX U TPEX CIIydailHBIX COOBITHH;

ONEpUPOBaTh MOHATUSMU: YCIOBHAs BEPOSATHOCTb, YMHOXKEHUE BEPOSITHOCTEM,
HE3aBUCHMBIE COOBITHSI, JI€pEBO  CIy4allHOTO 3KCIIEpUMEHTAa, HaXOJUThb BEPOSITHOCTH
COOBITUH C TIOMOIIBIO MpaBWJIa YMHOXKEHHS, JepeBa CIy4alHOTO OIbITa, HCIOJb30BATh
dopmyny mTOITHOH BeposTHOCTH, ¢opmyny baileca mnpu pemeHun 3agad, ONPEETATh
HE3aBHCUMOCTh COOBITUH O (hOpMyJi€ U TI0 OpraHU3alMK CIy4aifHOrO SKCIIEPUMEHTA;

MPUMEHATh HM3y4eHHBIE KOMOHMHATOpPHBIC (OPMYNBI ISl MEPEYHCICHHS 3JIEMEHTOB
MHOKECTB, JJIEMEHTapHbIX COOBITUI CIIydalHOTO OIbITa, PEIIeHHUd 3aJad [0 TEOpUHU
BEPOSITHOCTEM;

CcBOOOJTHO OMNEPUPOBATH MOHATUSMHU: OWHAPHBIA CIIyJailHBIH ONBIT (MCIBITAHUE),
ycex M Heyjaya, HE3aBUCUMbIE HCHBITAHUS, CEpUsl HCIBITAHWN, HAXOJUTh BEPOSTHOCTU
COOBITHI: B CEpUM MCHBITAHUN [0 NEpBOrO Yyclexa, B Cepuu uUcHbITaHuN bepHymnwy,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CiIy4ailHas BEJIMYMHA, PACTIPEICICHUE

BEPOSATHOCTEH, JuarpaMma pacrpejielieHusl, OWHapHas CiydailHas BEJIHYMHA,
reoMeTpuueckoe, OMHOMHAIILHOE paclpe/iesieHue.

[IpenmeTrHple  pe3yabTaThl 1o OTHEIbHBIM  TeMaM  y4eOHOTO Kypca
«BeposiTHOCTD U cTatucTuKay. K koHiy 11 kiacca oOyuaromuiicss HAy4uTCs:

OTIepUpPOBaTh MOHATUSIMU: COBMECTHOE paclpeieseHHe JBYX CIy4alHbIX BEJIWYHH,
UCIOJIb30BaTh  TaOJIMIy COBMECTHOTO  pAacCIpeleNeHus  JIByX  CIy4dallHbIX  BEJIMYUH
JUIS  BBIAETICHUS  paclpeleNieHus KakJO0W BEJIMYMHBI, OINpeAeNeHUus HEe3aBUCHUMOCTHU
CIy4alHbIX BEJIMYMH;

CBOOOJHO  OMEpPUpPOBATh MOHITHEM MAaTEeMAaTUYECKOTO  OXXKMJAHUS  CIydalHOU
BEIMUYUHBl  (pacmpeseneHus), NPUMEHATbh  CBOMCTBA  MAaTEMaTHYECKOTo  OXKHMIaHMSA
OpU  pEIIEHWH  3aJad, BbIUMCIATH  MaTeMAaTH4YeCKOe  OXKUIAHUE  OMHOMHAIBHOTO
U TEOMETPUYECKOTO PaCIPEICIICHUN;

cBOOOJTHO ONEPUPOBATH MOHATHIMU: JUCIIEpCHs, CTAHIAPTHOE OTKIIOHCHHE

CIIy4alHOW BEJIWYWHBI, MNPUMEHATH CBOMCTBA JTUCIEPCHUM CIYYaWHOW BEIUYUHBI
(pacmpeneneHusi) OpU  pEHIEHUM  3aJad, BBIUUCIATH  JUCIEPCHI0O M CTaHAAPTHOE
OTKJIOHEHUE F€OMETPUUECKOT0 U OMHOMMAIBHOTO pacIpeesIeHHH;

BBIUUCIIATE BbIOOPOYHBIC XApaKTEPUCTHUKU IO JaHHOW BbIOOpKE U OLIEHUBATh
XapaKTEPUCTUKU reHEepalbHOU COBOKYIIHOCTH JAHHBIX 10 BbIOOPOYHBIM
xapakTepucTukaM. OLleHMBaTh  BEPOSATHOCTH  COOBITUM W MPOBEpATh  IpocTeHInne
CTaTUCTUYECKUE TUIIOTE3BI, TIOJIB3YSACh U3yUYCHHBIMH PacCIpEACICHUSIMU.



