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MNOACHUTEJBHASA 3AIINCKA

Oo0wmas xapakrepucTuka ydye0Horo npeamera «MaremaTtuka»

[Ipumepnas pabouasi mporpamma 1no ydeOHOMy mpeametry «MaTemaTuka
6a3oBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepasbHOr0 TOCYIApCTBEHHOIO  00pa3oBaTEIbHOrO CTaHAApTa CPEAHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
MPEABIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAJAMIIMN POCCHUICKOTO
oOpa3oBanus. Peanuzanusi mporpammbl OO€CleYMBAET OBJIAJCHUE KIFOUEBBIMU
KOMITETEHIIUSIMH, COCTABIIIONIMMHU OCHOBY JUIsl CAMOPA3BUTHSI U HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yYaIOIINXCA.

B paboueil nporpamme yuTeHbl ujeu U mnojioxkeHus «KoHmenuuu pa3BuTus
MaTeMaTtuyeckoro odpasoBanusi B Poccuiickoii ®@enepauun». B cooTBeTrcTBUM C
Ha3BaHUEM KOHUENIMHU, MaTeMaTH4ecKoe 0O0pa3oBaHHME OJKHO, B YACTHOCTH,
MPENIOCTABISATh KAKIOMY O0OYyYaromeMycsi BO3MOXHOCTbh JOCTHXKEHHSI YPOBHS
MaTEeMaTUYECKUX 3HAHWM, HEOOXOIUMOTO ISl JajlbHEUIIeH YCHEIIHONW U3HU B
oOmiectBe. MIMeHHO Ha pelieHue STOM 3aJadd HallelieHa TpuUMepHas padouas
nporpamma 6a30BOro ypoBHsI.

B snoxy uudpoBoii Tpanchopmairiu Bcex cep 4eIoBeYECKON eI TEIbHOCTH
HEBO3MOKHO CTaTh OOpa30BAHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3 0a30Boi
MaTeMaTUYECKOW MOJATOTOBKH. Y KE€ B IIIKOJE MaTeMaTHUKa CIY>KUT OMOPHBIM
NpPEAMETOM [JIi U3YYEHUS CMEXKHBIX [UCHUIUIMH, @ B >KU3HH IIOCJIE IIIKOJIbI
peaabHON HEOOXOMMOCTBIO CTAHOBUTCS HEMIPEPhIBHOE 00pa3oBaHUE, YTO TpeOyeT
MOJIHOIIEHHOM 0a30Boil  00111€00pa30BaTEIbHONW MOATOTOBKM, B TOM 4YHCIE H
MaTeMaTU4YecKod. IJTO OOYCIOBJIEHO TE€M, YTO B HAIlM JHU PACTET YHUCIO
CIIEIUAIBHOCTEM, CBSI3aHHBIX C HEMOCPEJCTBEHHBIM TPUMEHEHUEM MAaTEMATUKU: U
B cdepe PKOHOMUKH, U B OM3HECE, U B TEXHOJOTMUECKUX O0JACTSAX, U JIaKe B
rymMaHuTapHbeix cdepax. TakuMm oOpazoM, Kpyr oOy4aromuxcs, sl KOTOPBIX
MaTeMaTUKa CTAHOBUTCSA 3HAYUMBIM MPEAMETOM, CYIIECTBEHHO PaCIIUPSAETCS.

[IpakTrueckass TOJE3HOCTh MaTEMaTUKH OOyCIOBJI€Ha TeM, 4YTO €€
NpPEAMETOM  SBISIIOTCSA  (PyHIaMEHTaldbHBIE  CTPYKTYphl  HAIlero  MUpa:
MPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIC OTHOIICHHS OT MPOCTECHIIHNX,
YCBaMBAa€MbIX B  HEMOCPEJCTBEHHOM OIBITC, JO JIOCTATOYHO  CJIOXKHBIX,
HEOOXOIMMBIX JJIsl Pa3BUTHS HAYYHBIX U TEXHOJIOTUYECKUX HIeH. be3 KOHKpEeTHBIX
MaTeMaTUYECKUX 3HAHWUW 3aTPYJHEHO TOHMMAaHHUE MPHUHIIMIIOB YCTPOMCTBAa U
WCIIOJB30BAaHUS  COBPEMEHHOM TEXHUKH, BOCHPHUSATHEC W  HHTEpHpeTaIus

pa3HOOOpa3HOW COIMANTBHONW, HSKOHOMHYECKOH, TMOJUTHYECKON WHGOpMAIIIH,
3



Manod(p(eKTUBHA TOBCEJHEBHAs MpaKTHYeCKass JesATeNbHOCTh. Kaxxmomy
YeJIOBEKY B CBOEHU JKU3HU MPUXOJUTCS BBIMOIHATH JOCTATOUYHO CJIOKHBIE PACUETHI
¥ COCTaBJIATH HECJIO)KHBIE aJITOPUTMBI, HAXOAUTh HY>KHBIE (POPMYIIBI 1 IPUMEHSITD
UX, BIAQJETh MPAKTUYECKUMH TNPUEMAMH TEOMETPUYECKHX H3MEpPeHHH U
MOCTPOCHUH, YNTaTh HH(POPMAIIUIO, TIPEICTABICHHYIO B BUY TaOJIHII, TUarpaMm U
rpauKoB, *KUTh B YCJIOBHSIX HEOMNPEACIEHHOCTH U MOHUMATh BEPOSTHOCTHBIN
XapaKTep CIyYalHBIX COOBITHM.

OnHOBpeMEHHO ¢ pacuiupeHueM cdep MNpUMEHEHHs MaTeMaTHKH B
COBPEMEHHOM 00111ecTBE BCE 00jiee BaKHBIM CTAHOBUTCS MaTEMAaTUYECKHM CTHIIb
MBILUICHUS, TPOSBISAIONIMICA B ONpeAeiICHHBIX YMCTBEHHBIX HaBbIKax. B
npolecce M3y4eHUST MaTEeMaTWKU B apceHal NPUEMOB M METOAOB MBIIIJICHUS
YeJloBEKa €CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS HHAYKIUS W JEAYKIIHA,
0000IIEHHEe H KOHKPETH3allMs, aHalM3 M CHUHTE3, KiIlaccupukauus Hu
cucreMaru3anus, adctparupoBaHue u aHanorus. OOBEKTHI MaTEeMaTHUECKUX
YMO3aKIIOYeHUH, TpaBUia WX KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXaHU3M
JOTHYECKUX IOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE yMEHHs (OpPMYJIHMPOBATH,
O00OCHOBBIBaTh M JOKa3bIBaTh CYKIEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MplllUIEHHE. Benymas poiib NpUHAIICKAT MaTreMaTUKE B (OPMUPOBAHUU
AIITOPUTMUYECKONH KOMITOHEHTHI MBIIIJICHUS W BOCIIUTAaHUN YMEHHH JEWCTBOBATH
10 3aJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATH HM3BECTHBIE M KOHCTPYHMPOBATH

HOBbIE. B mpoliecce perieHus 3agady — OCHOBHOM y4eOHOW NESITEIBHOCTH Ha
ypoKax MaTEeMaTHUKW — pa3BUBAIOTCS TBOpYECKass W MPHUKIAIHAs CTOPOHBI
MBIIUICHUSL.

OOyueHnue mMareMatuke JAa€T BO3MOXKHOCTH Pa3BUBATh y YYalIUXCs TOUYHYIO,
palMoHAIIbHYI0O ¥ HMHPOPMATUBHYIO pe4b, yMEHHE OTOMpaTh Haubosee
MOIXO/ISIININE SI3bIKOBBIE, CHMBOJUYECKUE, Tpad)UueCKUe CPE/ICTBA JIsI BRIPAKEHUS
CYXKIEHUI W HATJISATHOTO UX MPEICTaBICHUS.

HeoOxoauMbIM KOMIIOHEHTOM OO0IIIeH KyJbTYphl B COBPEMEHHOM TOJIKOBAaHUHU
SABIIIETCSI OOIee 3HAKOMCTBO C METOJAMHM TO3HAHUS JACHCTBUTEIBHOCTH,
MPEACTABICHUE O TPEIAMETe U METOAEC MaTeMaTHKHU, €ro OTIMYHS OT METOJIOB
€CTECTBEHHBIX W TyMaHUTAapHBIX HayK, 00 OCOOCHHOCTSAX TPUMEHEHHUS
MaTEeMaTUKH JJIsi PEIICHUS HAay4YHBIX M TMPUKIATHBIX 3a1ad. Takum oOpazom,
MaTeMaTH4ecKoe 0oO0pa30oBaHUE BHOCUT CBOW BKJIad B (opmMupoBaHue oOIen
KyJbTYPhI YEJIOBEKA.

M3yyenne MaTeMaTHKH  CIOCOOCTBYET  3CTETHYECKOMY  BOCITHTAHHIO
YeJIOBeKa, TTOHMMAHHWIO KPAacOThl M M3SIIECCTBA MAaTEMAaTHYECKHX PaCCyKICHUM,
BOCITPUATHIO TEOMETPUUIECKUX (HOPM, YCBOSCHUIO UJIEU CHUMMETPHUH.



HNEJIN N3YUYEHUSA YUEBHOI'O ITPEAMETA «MATEMATHKA»

[TpuopuretnpiMu nensiMu oOyueHuss matematuke B 10—11 kjaccax Ha
0a30BOM YPOBHE SIBJISIFOTCSI:

e hopMupOBaHWE TICHTPATBHBIX MAaTEMATHYECKUX TIOHATHNA  (YHUCIIO,
BEeJIMYMHA, TeoMeTpuyeckas (Qurypa, nepemMeHHasi, BEPOATHOCTb, (QYHKIHUs),
00€eCleYnBaOIINX MPEEMCTBEHHOCTh W MEPCIEKTUBHOCTh MaTeMaTHYECKOTO
o0pa3oBaHMsI 00YJArOIINXCS;

® [I0JIBE/ICHUE YyYalllUXCAd Ha JOCTYIHOM Il HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKU U OKPYXKAIOIIEr0 MHpA, MOHUMAaHUE MATEMAaTUKU Kak
4acTH 0011l KyJIbTypbl YEJIOBEUECTBA;

® Da3BUTHE HWHTEUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEW yYaluxcs,
MO3HABATENILHOM  AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIIUICHUS, UHTEpECca K U3YYECHUIO MaTEMAaTHKU;

e popmupoBanue (PyHKIIMOHATLHOW MaTEMaTUUYECKON IPAaMOTHOCTH: YMEHUS
pacro3HaBaTh MaT€MaTUYECKHE ACIEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYalUsSX U
OpU HW3YYEHUU JIPYTUX YYEOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIHpOBaTh HMX Ha S3bIKE MaTeMaTUKU M CO3/aBaTh
MaTeMaTUYECKUE MOJEIH, TPUMEHSITh OCBOCHHBIM MaTEMAaTHUYECKUN ammapar s
pelieHrs MpPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, UHTEPHPETHUPOBATh U OILCHUBATH
MOJIyYCHHBIE PE3YJILTATHI.

OcHOBHBIC JTUHUU cojiepkaHus Kypca marematnku B 10—11kmaccax: «Ywucna
U BBIUHCICHUSD», «AnreOpa» («Anredpandeckue BBIpAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Hauwanma ~ marematmyeckoro — aHammza»,  «l'eomeTrpusi»
(«['eomerpuueckue ¢Gurypsl M uX CBOMCTBa», «VI3MepeHue reoMeTpUYeCKux
BEJIMUMHY»), «BeposTHOCT, W cTaTUCTHKa». JlaHHBIE JIMHUU pPa3BUBAIOTCS
napajielbHO, KaXJash B COOTBETCTBHUM C COOCTBEHHOH JOTMKOW, OJHAKO HE
HE3aBUCHUMO OJIHA OT JIPYroil, a B TECHOM KOHTaKT€ W B3auMoAeucTBUH. Kpome
3TOr0, WX OOBEAMHSET JIOTMYECKash COCTaBIIAIONIAs, TPAAUIMOHHO MpHUCYLIAs
MaTeMaTUKE U MPOHU3BIBAIOIIAs] BCE MAaTEMAaTHUUYECKUE KYpChl U COJIEpKATEIIbHbIC
muauu. ChopmynupoBanHoe B DenepaabHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe CpeaHero oOIero oOpa3oBaHUs TPeOOBAHHWE «BIIAJICHHUE METOIaMHU
JI0OKA3aTelIbCTB, aJrOpUTMaMHM  pEIICHUs 3aJad; yMeHue (QOopMyIHpOBaTh
OTpEeIeSICHNs, aKCHOMbI U TEOPEMBbI, MPUMEHAITh UX, MPOBOAUTH JOKa3aTEIbHbIC
paccyXJieHus B XOJ€ PpeIIeHHUs] 3aJauy» OTHOCUTCS KO BCEM Kypcam, a
dbopMUpOBaHUE JIOTMYECKUX YMEHUM pacrpeiesiseTcs o BCeM rojaM 00y4eHus Ha
YPOBHE cpeaHero o0miero oopa3oBaHus.



MECTO YYEBHOI'O ITIPEJIMETA «<MATEMATHUKA» B YYEBHOM IIVIAHE

B cootBerctBUM ¢ DepepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapPTOM CpeIHEro oliero o0pa3oBaHus MaTeMaTHKa SBJISIETCS 00s3aTEIbHBIM
IpEeIMETOM Ha JAaHHOM YpOBHE oOpas3oBaHus. Hacrosimeidl npumepHoil paboueit
IpOrpaMMoil mpeaycMaTpuBaeTcs u3yueHue yueoHoro npeamera «MaremaTuka» B
pamKax Tpéx Y4eOHBIX KypcoB: «AjnreOpa M Hadajga MaTEMATUYECKOTO aHAIN3a»,
«['eomerpust»y, «BepoATHOCTP M cTaTUCTUKAa». DOpPMUPOBAHUE JIOTHYECKHUX
YMEHHUM OCYILIECTBIISIETCA HA MPOTSHKEHUU BCEX JIET O0YUYEHUS B CTAapLIEH LIKOJIE,
a 3JIEMEHTBHI JIOTUKU BKIIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBILIE KYPCOB.

Y4eOnplii MmiaH Ha w3ydyeHne wmartematukun B 10—1lkmaccax OTBOAMT
5 yueOHBIX YacOB B HEJENI0 B TE€UEHUE KaXAOro rojga oOydeHus, Bcero 350
y4eOHBIX YaCOB.

Temarnueckoe TUIaHUPOBAaHHWE YUYEOHBIX KYypCOB M  PEKOMEHAYyeMOe
pacnpeneneHne  y4yeOHOro  BpPeMEHM JUIsl  W3Y4YEHHMs]  OTACNBHBIX  TEM,
IpeJIOAKEHHbIE B HACTOSAIIEH MpOrpaMMe, HaJl0 pacCMaTpUBaTh KaK NPUMEPHBIC
OpPUEHTHUPHI B TIOMOILIb COCTABUTENII0 aBTOPCKOM paboueld MporpamMMbl U MPEKIE
BCEr0 yUuTeN0. ABTOp pabodeil mporpaMMbl BIIPaBe YBEIMUUTH WIIM YMEHBIIUTH
MPEMIOKEHHOE YUCIO0 Y4€OHBIX YacOB HA TE€MY, YTOOBI yriyOUTHCS B TEMATHUKY,
3aMHTEPECOBABIIYIO0 OOYYalOIIMXCSA, WM HANpPaBUTh YCHIUA Ha MPEOJOJICHUE
3aTpyJHEHHUH. JJomycTUMO TaKXkKe JIOKaJbHOE MepepacipeiesieHe U NepecTaHOBKa
3JIEMEHTOB COZEPKaHUsI Kypca BHYTPH JIaHHOTO KJacca.

KonunuecTBo mpoBepouHBIX pabOT (TEMATUYECKUH M HTOTOBBIA KOHTPOJIb
KauecTBa YCBOCHMSI y4eOHOro marepuana) M HX THIN (CaMOCTOATENbHbIE U
KOHTPOJIbHBIE pa0OThI, TECThI) OCTAIOTCS HA YCMOTPEHHUE YUUTEIS.

Taxxe yuuTenb BOpaBe YBEIMUWUTH WM YMEHBIIUTH YHCIO YYEOHBIX YaCOB,
orBei€HHbIX B IlpumepHoil paGoueil mporpamme Ha 0000UIEHHE, TMOBTOPEHUE,
CUCTEMAaTH3allMI0 3HAaHUWA oOyvaromuxcs. EIUHCTBEHHBIM, HO NPUHIUIHAIBHO
BaXXHBIM KPUTEPHUEM, SIBISETCS JOCTUKEHUE Pe3yJIbTaTOB OOYyUEHHUs, YKa3aHHbBIX B
HACTOSIIEH MpOorpamMmMme.

IHJTAHUPYEMBIE PE3YJbTATBI OCBOEHUA YYEBHOI'O
HPEIMETA «MATEMATHUKA»

OcBoenne yueOHOro mpeamera «Marematnka» OJDKHO oOOecrednBaTh
JOCTIKEHHUE HAa YPOBHE CPEIHET0 00IIero oOpa30BaHus CISAYIOMINX TUIYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IIPOrPaMMbI y4eOHOTO TIpeIMeTa



«MareMaTuka» XapaKTepU3yrTCs:

['paxkgaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3UIIMKA 00YHAIOIIETOCs KaK aKTUBHOTO
W OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOIIecTBa, MPEJICTABICHUEM O

MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TpaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C WX
GYHKIUSIMU ¥ HA3HAYCHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOHN IPpa’KIaHCKON MICHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSALIEMY POCCUMCKON MaTeMaTUKU, [IEHHOCTHBIM OTHOILIEHUEM K

JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKON IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
YKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIUTAHHU:

OCO3HAHHUEM JTyXOBHBIX IICHHOCTEH pOCCHUICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHHUSA, OSTUYECKOTO  IIOBEJICHMS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHWEM K MHpPY, BKIIOYAs ICTETUKY MAaTEMATHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, pacCyKICHH;
BOCIIPUMMYMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA.

Pu3nyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTHIO yMEHHUS TMPUMEHITh MAaTEMAaTHUYEeCKHUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUNA U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILICHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03/I0POBUTEIBHOM
JEeATEIbHOCTBIO.

Tpynosoe BociMTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHMEM LIEHHOCTH TPYAOIIOOUS; UHTEPECOM K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U
caMO00pa30BaHUI0 Ha NPOTSHKEHUHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3a]1a4 MaTeMaTUYECKOW HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:




C(OPMUPOBAHHOCTHIO 3KOJOTUYECKOW KYyJIbTYpbl, MOHUMAHHEM BIIMSHUSA
COLIMAJIBHO-DKOHOMMYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLMAIBHOM
Cpelpl, OCO3HaHMEM TJ00AJIbHOIO  XapakTepa 3KOJOTMYECKHX IpoOieM;
OpHEHTalMell Ha NPUMEHEHME MAaTEMaTU4YECKUX 3HAHUM Uil pELICHHs 3ajad
B 00JIaCTH OKpY’KaloIIed Cpeabl, IUIAHUPOBAHMUS TIOCTYNKOB W OIEHKH HX
BO3MO>KHBIX ITOCJEACTBUN [JI1 OKPYKAIOIIEH CPEJIBI.

L{eHHOCTH HAYYHOI'O IMO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKM H  OOIICCTBEHHOM MPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c(]epbl 4YeIoBEeYeCKOM JesATEeNbHOCTH, 3TaroB e¢
Pa3BUTHUSI M 3HAYUMOCTH ISl PA3BUTHS IUBUIM3AIMH; OBJAJCHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOW KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MeTtamnpenMeTHBIC PEe3yNIbTaThl OCBOSHUS IMPOTPaMMBI y4eOHOTO IpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusaMU, YHUBEPCANbHbIMU Pe2YNIMUBHBIMU OeUCMBUAMU.

1) Vhueepcanvhule no3naeameJibHble Oeticmaus, obecneuusaiom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 o0Oyuarwuxcs (oceoeHue
Memo008  NO3HAHUS — OKpydcarowe2o  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).
ba3oBbI€ JIOTHYECKHE ACHCTBUSA:

® BBIABJIATH U XapaKTEPU30BaTh CYILIECTBECHHBIC IIPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TOHATUM, OTHOIIEHUH MEXIy MOHATUSAMHU;  (QOpPMYyIUPOBATH
OIpEJIEICHNs OHATUI; YCTAHABIMBATh CYLIECTBEHHBIN MpPU3HAK KiaccU(UKaIUY,
OCHOBAaHMSI 17151 0000IIEHHS U CPABHEHHSI, KDUTEPUU TPOBOMMOTO aHAJIN3a;

® BOCIIpUHUMATh,  (OPMYJIHpPOBATH U  MPEOOPa3OBBIBATh  CYXICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE; YCIOBHBIE,

® BBIABIATH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
IpoTUBOpEUMs B (paKTax, NAaHHBIX, HAOMIOJEHUSAX U YTBEP)KICHUSX; MpeasiaraTh
KPUTEPUH JIJIS BBISABIEHUS 3aKOHOMEPHOCTEN U MIPOTUBOPEUUIL;

e JIenaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

& IIPOBOJMTH CaMOCTOSITEIILHO JI0Ka3aTEIbCTBA MaTeMaTHYECKUX
YTBEPKJIEHUM (MpsMblE M OT TPOTHUBHOIO), BBICTPAUBATH AapTryMEHTAIUIO,



MPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBO/IbI;

® BBHIOMpPATh CHOCOO penieHus y4eOHOM 3ajauu (CpaBHUBATHh HECKOJIBKO
BApUAHTOB  PCIICHHWsA, BBHIOMpATh HauWOoJiee TOAXOMIMHUA ¢  yIETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).
ba3oBbIe MCCIIEI0BATENbCKUE JEHCTBUA:

® 1CIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

® [IPOBOJUTH CaMOCTOSITENILHO CIUIAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SIBJICHUSI, TIPOIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SBICHUSIMH,
MPOIIECCAMH;

® CaMOCTOSITENIbHO (POpMyIMpoBaTh 00O0OIIEHNS U BBIBOJIBI MO PE3yjbTaTaM
MPOBEAEHHOTO  HAOJIONIEHMS, KCCJIEJOBaHUs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

® [IPOrHO3UPOBATh BO3MOXXKHOE pa3BUTHUE IMPOLECCA, a TAaKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.
Pabota ¢ undopmaimei:

® BBISBIIATH Ne(UIIUTHI HHPOPMAIIUU, TAaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOIPOC U JJIsI pEIICHUS 3a/1auu;

® BEIOMpAaTh  HMH(POpPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHANMM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HWH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTpyKTypHpoBaTh WH(GOPMAIIHIO, MPEACTABIATh €€ B pa3NMUHbIX (opmax,
WJLTIOCTPUPOBATH Tpaduueck;

® OIICHUBATH HaAEKHOCTD uHdopmauu o CaMOCTOSATENILHO
c(hOPMYITUPOBAHHBIM KPUTCPHUSIM.

2) Vuueepcanvbhvle  KOMMYHUKAmMUGHble  OeliCmeus, obecneyusarom
ChOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVUAIOUWUXCSL.

OoOmenue:

® BOCIIPUHUMATH U (OPMYJIMPOBATH CYXIACHHUS B COOTBETCTBHUH C YCIIOBUSIMU
U LEIIMH OOIICHUS; SCHO, TOYHO, I'PAMOTHO BBIpa)kaThb CBOKO TOYKY 3PCHHS B
YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOAY PEIICHUsS 3aJauH,
KOMMEHTHPOBATh MOJTYYCHHBIN pe3ysbTar;



® B X07ie 00CY)XJIEHHUs 3a[]aBaTh BOMPOCHI MO CYHIECTBY O0CYKIAEMOU TEMBI,
npoOemMbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIIEJICHHbIE Ha TIOMCK
pelIeHus; COMOCTaBISATh CBOU CYXKJEHHUSA C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PA3jIMYUe W CXOACTBO TO3UIMH; B KOPpPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

® [IPEICTABIISITh PE3YJIbTAThI PEIICHUS 3a/1aui, SKCIEPUMEHTA, UCCIICOBAHUSI,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHHS € Y4E€TOM 3ajad
MPE3EHTAllMK U 0OCOOEHHOCTEH ayUTOPHUH.

CoTpyIHUYECTBO:

® TOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUIYaIbHOU
paboThl mTpU pelieHHMH y4eOHBIX 3aJay; MpPUHUMATh LEJdb COBMECTHOU
JESTEIIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacupeneisTh
BUJbl paboOT, JOroBapuBaThbcsi, OOCYXAAaTh IPOIECC M pPe3yabTaT paldOTHI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

® y4acTBOBaTh B IPYNIOBBIX opMax paboThl (00CYXIEHHs, 0OOMEH MHEHUIA,
«MO3TOBBIE INTYPMBI» W HHBIC); BBIIOJHATH CBOIO YacTh pabOTBl W
KOOPAMHUPOBATh CBOM JCHCTBHSI C JOPYTMMH YJI€HAMH KOMAaHIBI;, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

3) Vuueepcanvhvie pezynamueHbvle oelcmausl, obecneuusarom
GopmuposaHue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
CaMooprau3aius:

® COCTaBJIAITH IUJIaH, AJITOPUTM PEIIEHUs 3aJa4H, BEIOMpATh CIIOCO0 pelieHus
C yu4€TOM HUMCIOIIMXCS  PECYpCcoB U  COOCTBEHHBIX  BO3MOXXHOCTEH,
apryMEHTUpPOBaTh W KOPPEKTUPOBATh BapUaHThl PEHICHUM € Yy4YETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMHU  [I03HABAaTEJIbHOW peduiekcuM Kak  OCO3HAHUS
COBEPIIIAEMBIX JEHCTBUUA M MBICIMTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB; BIAACTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca M pe3ylibTaTa pPEIICHUs
MaTeMaTUUEeCKOM 3aJ1auH,

® NIPEIBUICTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCHUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIEJIM M YCIOBUSM, OOBACHSTH
MPUYUHBI IOCTHXKEHUSI WJIM HEJIOCTUXKEHUS PE3yJIbTaTOB JEATeIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

10



HNPEIMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs [IpuMepHoOil pabodeil mporpaMMsl IO
MaTeMaTUKe MPEACTaBICHbI O rojJaM OOyYeHHs] B paMKaX OTIEIbHBIX KypCOB B
COOTBETCTBYIOIIMX pa3jeiax HacTosmen [ IporpamMel.

ITPUMEPHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A».

Ilesin n3y4yenus yueGHOro Kypca

Kypc «Anrebpa u Havama MaTeMaTUYECKOTO aHaIu3ay SIBISETCS OJHUM M3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIIEH IIIKOJBI, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOECIEeYMBAET HWHCTPYMEHTAIbHYIO 0a3zy JUisi HM3Y4eHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (OPMUPYET JIOTUUECKOE U
abCTpaKTHOE MBIIUICHHUE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYaIlluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTIKCHHS B MaTEMaTHICCKOH hopme.

Kypc anrebpbl 1 Hauan MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3MUKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEIHEBHOW XU3HHU. B TOoXke Bpems oBlajeHue
aOCTpaKTHBIMH U JIOTHYECKHM CTPOTHMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIAEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3aIMI0, a0CTparupoBaHue U
aHaAJIOTHIO, GOPMHUPYET KPEaTUBHOE M KPUTHUICCKOE MBITIUICHHE. B X01e n3ydeHus
anreOppl M Havall MaTEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJIYYatOT HOBBIM OIBIT pEIIEHUs TMPUKIAAHBIX 3aJlady, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIENIed PEaIbHbIX CUTyalluid W WHTEpIpeTaluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA ¢  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH B TpHUpOae, HAyKe W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc oOmamaer 3HAYMTEIBHBIM BOCHUTATCIBHBIM TOTCHITMAIOM, KOTOPBIH
peanu3yeTcs Kak 4yepe3 y4eOHbI maTepual, CIOCOOCTBYIONMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,
TpeOyrolen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MIPOIOJKUATEITLHOM
KOHIICHTPAIIM BHUMAaHHS U OTBETCTBEHHOCTH 3a IMOJTyYEHHBIN pe3ysIbTarT.
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B ochoBe Meromuku oO0y4deHHs anreOpe M HayalaM MaTeMaTU4YecKOro
aHaIM3a JIeKUT AeATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B ctpykType Kypca «Anrebpa u Hayajla MaTeMaTUYECKOro aHalin3a» MOKHO
BBIJICTIUTh  CIIEAYIOIIUE COJEPKATEIbHO-METOANYECKHE JuHuU: «Yucma w
BbIuncieHus», «OyHkuun u rpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro anamusa», «MHoO)kecTBa W JIOTMKa». Bce oCHOBHbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM H3Y4YalOTCAd Ha IMPOTSHKEHHM JBYX JIET
oOy4deHusl B CTapllIeil IIKOJie, €CTECTBEHHO JOMOJHSS APYT APyra U MOCTEIEHHO
HACBHIAsCh HOBBIMU TEMaMH U pa3feiaaMu. MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBI KypC SBJISETCS MHTETPAaTUBHBIM, TOCKOJbKY 0ObeIuHAEeT B cele
coJiep>KaHNe HECKOJbKUX MAaTeMaTHUYEeCKUX JAUCIMIUIMH: anredpa, TPUTOHOMETPHS,
MAaTeMaTUYECKUM aHAIN3, TEOpUs MHOXKECTB U Ap. Ilo Mepe Toro kak ywammuecs
OBJIaJIEBAIOT BcE€ Ooyiee IIMPOKMM MAaTeMaTHYECKUM almapaTtoM, Yy HHX
NoCJIe0BaTENbHO  (OPMHUPYETCS M COBEPILIEHCTBYETCS YMEHHE CTPOUTH
MAaTeMaTHYECKYIO MOJIENb PEAIBHOW CUTYalluH, IPUMEHATh 3HAHMS, TIOJIYYEHHBIE B
Kypce «Anrebpa ¥ Hadaja MaTeMaTHYECKOIO aHajiu3a», s pelIeHus
CaMOCTOSITENILHO ~ C(OPMYJIMPDOBAHHOM  MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
MHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

ConepxaTenpbHO-METOANYECKAs JUHUAS «YHClIa W BBIYUCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHKE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM miKoJie. B crapiield mikone oco0oe BHUMAHHE YACISIETCS
(GOpPMHPOBAaHUIO TPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amucu ACHCTBUTENBHOTO YHCIA, YMEHHUE
pPalMOHAIIBHO BBINIOJIHATG JCHCTBUS C HHUMH, Je€laTh HPUKHAIKY, OLIEHUBATH
pe3ynpTaT. OOydaromuecss MOJY4YalOT HaBBIKU NPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEWUCTBUM C 4YHCJIAMH, 3allMCaHHBIMH B CTaHJApTHOU (Qopme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKEHU.

JIuans «YpaBHEHHS W HEPABEHCTBA» PEAIMU3YETCA HA NPOTSHKEHUU BCETO
oOydeHHs] B CTaplUed IIKOJIe, TMOCKOJbKY B KaXIOM pa3felie MporpaMMbl
IIPEAYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3aJad. YdYalluecs OBJIaJeBaroT
pa3IMYHBIMM METOJAMU PELICHUS UENbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEPABEHCTB U UX cucTeM. [losrydeHHbIe yMEHNS UCTIOJIB3YOTCS IIPU UCCIIEA0BAHNUN
GyHKUMNA C TOMOIIBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3a/lad W 3a7ad Ha
HAaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HayeHud QyHkuu. JlanHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0s Takke (QOpMUpOBaHUE YMEHUUN
BBIMOJHATh pacuy€Tbl Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHbIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHI, a TaKKe BBIPAXKEHUH,

collepKalux CcTerneHn W Jorapudmbel. brarogaps m3ydeHuto anredpamdecKkoro
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MaTepuaiga TOPOUCXOAWT  JajbHEillllee  pa3BUTHE  ANTOPUTMUYECKOTO U
aOCTPaKTHOTO MBINUICHUS YYalIuXcsi, (OPMUPYIOTCS HAaBBIKH JIETyKTHBHBIX
paccyxacHmid, pabOTBI C  CHMBOJBHBIMH  (GOpMaMHu,  MPEICTABICHHS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. AJjreOpa
npeniaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBHI JJI PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSITHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKHU.

CopepxxarenpHo-MeToMueckass JuHUS «DyHKIMKM © TpapuKu» TECHO
NepeTIeTaeTCs ¢ PYTHMHE JTUHUSMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a70aET
MIOCIIEI0BATEIHLHOCTh W3YYICHHUS MaTepuaa. Nzyuenne CTETICHHOM,
MOKa3aTebHOM, IOTapU(PMUIESCKON U TPUTOHOMETPUIECKUX (DYHKIINH, MX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JJIS pelIeHus 3adad U3 JPYTHX Y4eOHBIX
IPEIMETOB U PEaTbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMATHUYECKUM aHAIHM30M,
TaKk W C pEIICHHEeM ypaBHEHHWH W HepaBeHCTB. [Ipu »TOM OonblIoe BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BBIpaKaTh (GOpMyJIaMu 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENO0BAaTh MOJTY4YEHHbIE (PYHKIMH, CTPOUTHh HX
rpaduku. Matepuan 3TOi cofepKaTeIbHOM JTMHUM HallEJeH Ha pa3BUTHE YMEHUMN
Y HaBBIKOB, IMO3BOJIAIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXAYy BEIUYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, rpaduueckoi u cioBecHOU. Ero umsyueHwue
CHOCOOCTBYET Pa3BUTHIO aJTOPUTMUYECKOTO MBIIIICHUS, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTI0JIb30BAHUIO aHAJIOTHl.

ConmepxxarenpHas nuHUS «Hadanma MareMaTHYecKOro aHaln3a» IO3BOJISIET
CYUIECTBEHHO PACHIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK W MPUKJIAJHbIX 3ajad,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSBISIETCS BO3MOYKHOCTb HCCIIEI0BATh U
CTpouTh Tpaduku (QYHKIUH, oOmpenensTh UX HAUOOJbIIME W HAUMEHBIIUE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
yCKOpeHusi TmporeccoB. JlaHHas conepikareiabHas JHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOSHHUS MaTeMaTHYeCKMX MOJENEH peambHBbIX CHUTYalluH,
HAXOXJICHUS HAWIYYIIEro PElIeHHs B MPHUKJIAJHBIX, B TOM YHCIE COIHAJIbHO-
HKOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHalu3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (OPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaromiyecs Y3HAIOT O
BBIIAIOIIMXCST pe3yJbTaTaX, MOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U UX aBTOPaXx.

CopepkarenpHO-MeTOIMYecKast TMHUSA «MHOMXKECTBA M JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTAaM  TEOPHUM  MHOXECTB. Te€0peTHKO-MHO>KECTBEHHBIE
IPEJICTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKU U MpeiaratoT

HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3eibl MATEMATUKU U €€
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NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCThH IIKOJBHUKY MOHMMATh TEOPETHKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa m Hadana MaTEeMaTHMYECKOTO aHAINW3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTHYECKOrO0  MOJEIMPOBAHUS, KOTOpBIE IPU3BAHBI
c(opMUPOBATh HABBIKU MMOCTPOCHHS MOJIENICH pEabHBIX CUTYAIIHid, UCCIIeIOBAHUS
3TUX MOJIeNell C TOMOIIBIO ammnapara anreopbl ¥ MaTeMaTHYecKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyJIbTaToOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB MIPOrpaMMbl, IOCKOJIBbKY BECh MaTepual Kypca IHPOKO UCIIONb3YeTCs
JUIS pelIeHUs MPUKIAIHBIX 3a7a4. [Ipu pemeHnn peanbHbIX MPAKTHUYECKUX 3a]ad
ydaniyecs pa3BHBAalOT HAOIIOAATEIbHOCTb, YMEHUE HAXOAHUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIEHUS TMPUKIIATHBIX
3aJja4 OpraHM3yeTCs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Auredpa v Hadana
MaTE€MaTUYECKOIO aHaIU3ay.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo yueOHoMy mmany B 10—11 kimaccax u3ydaeTcsi y4eOHBINH Kypce
«Anrebpa ¥ Hayaja MaTeMaTHYECKOTO aHalin3a», KOTOPBIM BKJIIOYAeT B ceOs
CIIEIyIOLIIME OCHOBHBIE paslenbl coaepxaHus: «Yuciaa U BBIYHMCICHUD,
«YpaBHeHHsI M HepaBeHCTBa», «®DyHkuun u  rpapukm», «Hauvana
MaTEMaTUYECKOro aHaan3a» U «MHOXKECTBA U JIOTHKay.

B YueOHOM miiaHe Ha u3ydeHHE Kypca anreOpbl U Hayajdl MaTeMaTUYeCKOro
aHaM3a OTBOJMUTCS HE MeHee 2 yueOHbIX yacoB B Heaenmo B 10 kjacce u He MeHee
3 y4ueOHBIX YacoB B Henento B 11 kiacce, Bcero 3a jiBa roja oOy4eHusl — HE MEHee
175 y4eOHbIX 4acoB.

I[Inanupyemble nmpeMeTHbIE Pe3yJbTATHI 0CBOEHUSA
IIpumepHoii padoyeii nporpaMmmMsl Kypca (1o rogaM o0y4eHus )

OcBoenue ydeOHOTO Kypca «Anredpa U Hayajga MaTeMaTUYECKOTO aHAN3a

Ha YPOBHE CPEIHET0o OO0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
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10 xmacc
Yucjaa v BLIYUCJICHUSA

OmnepupoBaTh MOHATHSAMHU: PALUOHAIBHOE M JIEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAS U JCCATUYHAS APOOb, IPOICHTHI.

Bemonusate  apudmernyeckue  omepanud € PalMOHANBHBIMH |
JeCTBUTEILHBIMU YHCIIAMHU.

BhIMonHATE TpUOIMKEHHDBIE BBIYUCICHHS, UCTIOB3YS MPaBUIa OKPYTICHHUS,
JieNaTh TPUKHUIKY U OLIEHKY pe3yjIbTaTa BEIYMCICHUI.

OmnepupoBaTh MOHATHSIMH: CTENEHb C IIENBIM IOKa3aTeJleM; CTaHJapTHas
dopma 3amucu AEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATYpajJbHON CTEIEHHU;
UCTIOJIb30BaTh MOAXOIAIIYI0 (OpMY 3allUCH JEHCTBUTENBHBIX YWCEN IS
peLICHUs TPAKTUUECKUX 3a1a4 U PECTaBICHUS JaHHbBIX.

OmneprpoBaTh MOHATUSMHU: CHHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIJIA;
UCMONb30BaTh  3alUCh  IPOM3BOJBHOIO  yrjga  4yepe3  oOpaTHbIE
TPUTOHOMETpUUYECKUE (DYHKIIUU.

YPaBHeHPISI N HEPABCHCTBA

OnepupoBaTh NOHATHAMH: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UppalMoHaIbHOE YpaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHUE;

BoimonHsaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUM U pemiaThb
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHATh mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX W UPPALUOHAIBHBIX
BBIDQKEHUW W pElIaTh OCHOBHBIE THUIBI LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATs ypaBHEHUsS W HEPABEHCTBA [UIA PELICHUS MaTEeMaTHUYECKUX
3a/1ay M 3a7]a4 U3 pa3InyHbIX 00J1aCTEl HAYKU U PEAIbHON KU3HU.
MopnenupoBaTh pealbHblE CHTyalldd Ha S3bIKE anre0pbl, COCTaBJISATh
BBIPAXXEHUs, YPABHEHMS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4H, HCCIIENOBATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amnmapara ajreOphl.

DyHKIUHN U TPAPUKH

OmneprpoBarh MOHATUSAMU: (QYHKIUSA, COCOOBI 3a1aHusl QyHKIMU, 001acTh
OTpEJeICHUs] M MHOXKECTBO 3HaueHuWd (QyHkuu, rpaduk QyHKINH,
B3aMMHO OOpaTHbIe (QDYHKIIMH.
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OmnepupoBaTh MOHATUSIMH: UYETHOCTh U HEUETHOCTh (YHKIUHU, HYIH
(YHKLINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaduk GyHKIUHN IS pelieHUs ypaBHEHHIA.

Ctpouth U unTaTh rpaQuKu JIUHEHHOW (DYHKIINHU, KBAAPAaTUIHON (YHKIUH,
CTeTeHHON (PYHKIIMU C LIEJIBIM ITOKa3aTeNIeM.

Wcnonb3oBate rpaduku  GYHKIMNA A0 HCCIENOBAaHHUS IPOLECCOB U
3aBHCHUMOCTEH TpU peIIeHHH 3a7ad M3 APYTUX Y4YEOHBIX NPEAMETOB H
peasibHOM  JKM3HHM;  BBIpaXaTb  (OpMyJaMU  3aBHCHUMOCTH  MEXIY
BEJIMYMHAMHU.

Hauaja MmaTeMaTn4eCKOro aHaju3a

OmnepupoBaTh NOHATUSAMHU: TIOCIEIOBATEIbHOCTh, apudmeThyeckas Hu
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTth MOHATUSAMHU: OECKOHEYHO YOBbIBarOIIasi TreoMeTpHuYecKas
porpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOILIEH T€OMETPUUECKON MPOrPECCUH.
3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcronb30BaTh CBOKCTBA MOCIEA0BATEIILHOCTEN U ITPOTPECCUM I pELICHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

OnepupoBath MNOHATUSIMH: MHOKECTBO, ONEPALIUN HAJl MHOKECTBAMM.
Hcnonb30BaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapar Juisl  OMMCaHMs
peaabHBIX IPOLECCOB U SIBJICHUH, MPU PEIICHUU 33/1a4 U3 APYrUX y4eOHbIX
IIPEAMETOB.

OnepupoBarb  NOHATUSAMHU:  ONpPENEIEHUE,  TEOpeMa,  CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 xmacc

Yucjaa v BLIYUCJICHUS

OnepupoBaTh TMOHATUAMM: HATypaldbHOE, LIEJI0E€ YHUCIO0; HCIOJIb30BaTh
NPU3HAKU JCJIUMOCTH LEJBbIX YHUCEJ, Pa3J0KEHHWE 4YHuCiIa Ha IMPOCThIE
MHOKHUTEIN JUIsl pEIIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIIEM.
OnepupoBaTh MOHATUSAMU: JIOTapu(dM YHUCIA, JECATUYHBIE U HATypajbHbIE
JgorapuMsl.
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YpaBHeHMs U HEPaBeHCTBA

[IpumeHsATp CBOMCTBa CTENEHW A HNpeoOpa3oBaHUs  BBIPAKECHUM;
ONEPUPOBATH TOHATUIAMU: IIOKA3aTEIbHOEC YPABHEHHUE M HEPABEHCTBO;
pelIaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.
BreimonHate mnpeoOpa3oBaHUs BBIpaXEHUN, COACPXKAIUX JOTrapu(Mmsl;
ONEPUPOBATh MOHSATUSIMU: JIOTApU(PMUUYECKOE YpPABHEHUE U HEPABEHCTBO;
peraTh OCHOBHBIE THITHI JJOTAPU(PMUYECKUX YPABHCHHUN U HEPABEHCTB.
Haxoauts pemieHust npoCTEHIINX TPUTOHOMETPUYECKUX HEPABCHCTB.
OnepupoBaTh MOHITUAMHU: CUCTEMA JIMHEMHBIX YPAaBHEHUU U €€ pelleHUE;
MCMOJIb30BaTh CUCTEMY JIMHEWUHBIX YPABHEHUM ISl PEIIEHUS] NPAKTUYECKUX
3aj1a4.

Haxonuts penieHus npoCcTenmmx CUCTEM U COBOKYITHOCTEN PallMOHATBHBIX
YPaBHCHU U HEPABCHCTB.

MopaenupoBaTh peajbHBIC CHUTyalldd Ha s3bIKE anreOpbl, COCTaBIATH
BBIPAKCHUSA, YPABHEHHUS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHUIO 3aJa4YH,
UCCIIEI0OBATh MOCTPOSHHBIE MOJICNIM C UCTIOJIb30BAHUEM arliapara ajareOphl.

DOyHKUMH U TPaPUKH

OnepupoBaTth MOHATUSAMU: MEPUOAUYECKAS  (DPYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOYKM 3KCTpeMyMma (yHKUMH, HauOoJipliee U
HaMMEHbIIIee 3HAYCHUS] (PYHKIMUM HA MPOMEKYTKE; MCIOJIb30BaTh UX JJIS
ucciaenoBanus GyHKIUH, 3aJaHHOM TpadruKoM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOH, JIOrapupMuU4eckoin u
TPUTOHOMETPUUECKUX (PYHKUMU; H300pakaTb HUX HA KOOPJIAUHATHOMN
IJIOCKOCTH U UCITOJIB30BATh JJI PELIEHUS] YPABHEHUI 1 HEPABEHCTB.
N300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpadyKU JTUHEHHBIX YpaBHEHUN
Y UCIIOJb30BaTh UX I PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHU.
Wcnons3oBaTh rTpaduku GyHKIUNA [ MCCIAEAOBAHUS IPOIIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauaja MmaTeMaTH4eCcKoOro aHajau3a

OnepupoBaTh MOHATUSIMH: HETIPEPHIBHAS (DYHKIIHSI; MPOU3BOHAS (DYHKITUY;
WCIIOJIb30BAaTh TE€OMETPUYECKUN M (PU3MUYECKHN CMBICT TPOU3BOIHON ISt
pelIeHus 3a1ay.

HaxoauTe  mpouW3BOJHBIE  2JIEMEHTApHBIX  (PYHKUIMM,  BBIUYUCIATH
MIPOU3BOJIHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITUH.
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e lcmonb30BaTh  MPOWM3BOAHYI  JJIs  HMCClenoBaHWs  (QYHKIMA  HA
MOHOTOHHOCTh M JKCTPEMYMBI, NMPUMEHSITh PE3yJIbTaThl WCCIEIOBAHUS K
HIOCTPOCHUIO TPaHUKOB.

e lcronb30BaTh MPOHM3ZBOIHYIO JUIS HAXOXICHUS HAWMIYYIIErO PEIICHHS B
NPUKIIAHBIX, B TOM YHCIIE COIMATbHO-OKOHOMHYECKHX, 3a/1a4ax.

e OmepupoBaTh MOHATUSIMHU: T€pBOOOpa3Has ¥ HMHTErpai; IMOHUMATh
TeOMETPUIECKUI U PU3UUECKHI CMBICI HHTETpaJa.

e HaxomuTh mepBooOpa3HbIe AIEMEHTAPHBIX (PYHKIWH; BHIYUCIATH WHTETPAI
no popmyne Herorona—JleiOuua.

e Pemare nmpukinamHbe 3a7a4M, B TOM YHCJIE COIMAIbHO-YKOHOMHYECKOTO U
(u3MUecKOro Xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHATU3a.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHmust)

10 knace
Yucaa v BIYMCICHUA

Paunonansupie uncna. OOBIKHOBEHHBIE M JECSATHUYHBIE JpOOH, MPOLIEHTHI,
OECKOHEUHblE  MepuoAuYeckue JpoOu. ApupMeTHUYecKue  omepauud C
palMOHAIBHBIMU YMCIaMU, TPeo0pa30BaHus YHCIOBBIX BeIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB ISl PEIICHUs MPUKIAAHBIX 33/1a4 U3 Pa3IuYHbIX OTpaciien
3HAHUM U PEATIbHOU KU3HU.

JevictButenpHple  uncna. PanuMoHanbHbIE W MppalMOHAIBHBIE  YHCIIA.
ApudpmeTrnueckue omnepaudd ¢ JACUCTBUTEIbHBIMU YHciaMu. [lpuGnmxéHnble
BBIYMCJIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHN.

Crenenb ¢ nenbM nokazarenem. CrangapTHas (opma 3arnucu 1eUCTBUTENBHOTO
yucna. Mcnons3oBanre noaxoAsme Gopmel 3aIUCH TEUCTBUTENBHBIX YMCEN IS
peleHns MPaKTUYECKNUX 3a7a4 U MPEICTABICHUS JaHHBIX.

Apudmernueckuii KOpPEHb HaTypaJIbHOMN CTETICHU. JlevicTBus c
apu(PpMETUIECKUMU KOPHSIMU HATYPaJTIbHON CTEIICHHU.
CHHyC, KOCMHYC W TAaHT€HC YHUCJIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,

APKTAHI'CHC YHCJIO0BOI'0 aprymcHTra.

YpaBHeHUs U HEPABEHCTBA
ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.
[IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKECHUM. OCHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYIIBI.
YpaBHEeHHE, KOpPEHb YypaBHEHHS. HepaBeHCTBO, pelleHWE HEPABEHCTBA.
MeTton nHTEpPBANIOB.

Pemienue 1nenbix U ApoOHO-pAIIMOHATBHBIX YPAaBHEHU U HEPABEHCTB.
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Pemenne nppanOHAIbHBIX YPABHEHUH U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a/1a4 U
3a]1a4 U3 pa3IMYHbIX 00JacTe HAyKU U pealbHOM JKU3HM.

DyHKIUHN U TPAPUKH

Oynkums, crnocodwsl 3amanus  QyHkuuu. I'padux  dbysknuu. Bzawnmuo
oOpaTtHbie (QYHKITUH.

OO6unacTb ompeaeNieHus U MHOXECTBO 3HaueHuM (yHkumu. Hynu ¢yHkuuu.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

CrenenHas QyHKIMS ¢ HATYpaJbHBIM U IENBIM MOKa3zatesaeM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-0i CTENEHH.

TpuronomeTpudeckasi OKpPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauaja MmaTeMaTH4eCcKOro aHaju3a

ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHus IIOCJIEI0BATEIIEHOCTEM.
MOHOTOHHBIE ITOCIEIOBATCIBHOCTH.

Apudmernueckass 1 TeoMeTpuueckas nporpeccuu. beckoHedHo yObIBaroias
reomerpudeckas nporpeccus. CymMma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccun. @opmynia CIOXKHBIX MPOLEHTOB. VCroiab30BaHWE MPOTPECCUU IS
pellIeHUs pealibHBIX 3aj1a4 MPUKIaJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA
MHoxecTBO, omepauuu HaJa MHOXecTBamu. J[narpammbl Jitiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisg OMUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.
Onpenenenue, Teopema, ClIeICTBUE, JOKA3ATEIbCTBO.
11 kanacc
Yuciia 1 BBIYUCTICHUA
Harypanbnsbie u nensie uyncia. [IpuzHaku 1e1MMoCTH NENIBIX YUCEN.
CrteneHb ¢ palMOHAJIBHBIM MTOKa3zaTeaeM. CBOMCTBA CTEIICHM.
Jlorapudwm uucna. JlecssTuaHbIC U HATYpaJbHbIC JOTapU(PMBI.
YpaBHeHUs U HEPABEHCTBA
[IpeobpazoBaHne BRIPAKEHUH, COIEPKAITUX JIOTaPU(DMBI.
[Ipeobpa3oBaHne BBIPAKEHUHN, COAEPKAIIUX CTEINEHU C paldOHAIbLHBIM

IIOKAa3aTCIICM.
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[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypAaBHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucreMsl JIMHEHHBIX YpaBHEHMI. Pemenue NpukiIagHelX 3a7a4 ¢ OMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUN.

CucreMbl U COBOKYITHOCTH PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHWMH, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuusa. Ilepuonmyeckue  ¢yHkumu. [IpoMexyTkn  MOHOTOHHOCTHU
¢bynkuud. Makcumymbl 1 MUHUMYMBbI GyHKUuA. HaunOonbliee M HauMeHblIee
3HaueHUE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpapUKU.

Hcnonb3oBanue rpadmkoB GYyHKIMMA I pElICHUs YPaBHEHUNM M JTMHEHHBIX
CUCTEM.

Hcnons3oBanue rpadukoB (QYHKIUNA AJI HUCCIEIOBAaHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

HenpepriBable GyHKIIMH. MeTol MHTEPBAJIOB JIsl pEIICHNS HEPABEHCTB.

[IponsBonnas  ¢yHkiuu. ['eomeTpuueckuii ©  (QU3HYECKUA  CMBICI
ITPOU3BOJHOM.

[IpousBoaHble  3yeMEHTApHbIX  (QyHKUMA.  DopMynbl  HAXOXKIACHUS
MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (PYHKIMHA HA MOHOTOHHOCTHh U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbILIETro 3HaueHusl PYHKIMHU Ha
OTpe3Ke.

[IpumMeHeHne NpPOW3BOMHOM IS HAXOXKIACHUS HAWIYYIIEro peuneHus B
NPUKIAJAHBIX 3aJadax, Uil OINpeNesieHHus CKOPOCTH Ipolecca, 3aJaHHOTro
dbopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reomeTrpuueckuii u (Qusmyeckuid cMmbici. Beruucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.
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TemaTuveckoe NIIAHUPOBAHME Y4eOHOr0 Kypca (1o rojgam o0y4deHust)

10 kaacce (68 yacoB)

Ha3sBanue pasaena OcHoBHOE OcHOBHBIE BH/IBI
(TeMbl) co/iep:KaHue pas3aesia AeATEeJIHLHOCTH
(umcs10 9acoB) (TemMbl) 00y4aImmxcs
MHoxecTBa MHoOk€eCTBO, onepanuu HUcnoab3oBaTh
PAllHOHAJIBHBIX H HaJl MHOKECTBAMU. | TEOPETUKO-
AeCTBUTEJIbHBIX YHCEJI. Jnarpammel MHOKECTBEHHBIN
PaunonajabHbIe DOlinepa—BenHa. amnrmapar sl OIMCaHusd
YPABHEHNSI M HEPABEHCTBA Panmonaneabpie umcna. | xoma pelIeHus
(14 9) OOBIKHOBEHHBIE Y | MAaTEMaTUYECKUX
JIECSITUYHBIC npo0u, | 3a1ad, a TaKKE
MPOLICHTHI, OECKOHEUHBIE | pealbHBIX MPOIIECCOB U
NEPUOJIMYECKUE  JTPOOU. | IBJICHUH, IIPU PEIICHUH
Apudmernueckue 3a7a4 = W3 JPYTHUX
omnepanuu C | yueOHBIX MIPEIMETOB.
paLOHaIbHBIMU OnepupoBarb
YUCIIAMH, MOHSITUSIMM
npeodpa3zoBaHUs palMOHATIBHOE  YHCIIO,
YUCIIOBBIX  BBIPAXKCHUU. | IEUCTBUTEIBHOE
[Ipumenenue apobeil | | uucino, OOBIKHOBEHHAs
MPOIICHTOB ISl PEIICHUS | APOOb, JNEeCSATUYHAS
NPUKIAHBIX  3a7a4 U3 | APOOb, IPOIICHTHI.
pa3IUYHBIX oTpacieu BoinoHATH
3HAHUM W peajbHOM | apudmeTrdeckue
YKU3HU. omnepauuu c
JlencTBUTENbHBIE palOHAJIbHBIMU 51
yucia. PanvoHalbHBIE W | IEMCTBUTEIBLHBIMU
MppalMoOHalIbHbIE YHCJA. | YUCTIAMU;
Apupmernueckue NPUOINKEHHBIE
onepanuu C | BBIUMCIICHUS,
JIEUCTBUTECIILHBIMU WCMOJIb3YS rpaBuia
yuciaamMu. [IpubamkEnHbIe | OKpYTIEHUS.

BBIYMCIIEHUS, IpaBuia
OKPYTJIEHHUsI, NPUKHUIKA U

OIICHKA pe3yJibTaTa
BBIYMCJICHUU.

Toxnecrsa u
TOXJIECTBEHHBIC
npeoOpa3oBaHus.
YpaBHeHue, KOpPEHb
ypaBHeHus. HepaBeHCTBO,
pELICHUE  HEpPaBEHCTRBA.

JejaTtb NPUKHAKY
U OIEHKY pe3ysbTara
BBIYMCIICHUU.

OnepupoBarthb
TMOHATUSIMH:
TOXJECTBO, YPABHEHUE,
HEPABEHCTBO; LIEJIIOE H
palMOHAIIBHOE
ypaBHEHHE,
HEPABEHCTRBO.
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MeTton UHTEpPBAJIOB.
Pemenue  1enbix

JTpOOHO-paIMOHATIBHBIX

YpaBHEHUM U HEPABEHCTB

nu

BoinotHATH
npeodpa3oBaHus
LEJIBIX U
pPalOHAIIBHBIX
BBIPAKCHUM.

Pemiate OCHOBHBIE
THUTIbI LEJIBIX
HMppalrOHATbHBIX
YpPaBHEHUI u
HEPABCHCTB.

IIpuMeHaTs
palrOHaIbHbIC
YpaBHEHHUS "
HEpPABEHCTBA JUTSt
peLIeHUs
MaTEMAaTUYECKUX 3a/1a4
Y 3aJa4 U3 Pa3IU4HbIX

oOnmacTell  HaykKu WU
pEATBLHON )KU3HU
DOyHKUMU U TpaduKH. OyHKIMA, CHOCOOBI OnepupoBarb
Crenens ¢ uejbiM 3a1aHUsA (GyHKUMH. | MIOHATHAMU: PYHKIUA,
noxkasarejeM B3aumno oOpatHbI€ | CIOCOOBI 3a/IaHus
(6 9) GyHKLIHH. I'paduk | pyHKunH, B3aMMHO
GyHKLIHH. oOpaTHble  (PYHKUUH,

OO6nactb omnpeneracHus

U MHOXECTBO 3HAYCHUU
GbyHKIUN. Hynu
bynkuuu.  [IpomexyTku
3HAKOIIOCTOSIHCTBA.
YEruple U HEYETHBIC
byHKINH.

CrenieHb C  IEIBIM
ITOKa3aTeJIeM.
CranpapTtHas dbopma
3alliCH  JEeHCTBUTEIBHOTO
Yyuca. Hcnonb3oBaHue
MOAXOSAILIEH (bopmbI

3aIIucH1 I[GﬁCTBHTCHBHBIX

ypcenl i

MPaKTUYECKUX  3a7ad

MIPECTABICHUS TAHHBIX.
Crenennast pyHKIMS

pelIeHUs

)51

C

HATypaJIbHBIM M LEJIbIM
IOKa3aTeJIEM. Ee

00JacTh  ompeeIeHus
Y MHOXECTBO 3HAUEHUU
byHKINH, rpaduk
GbyHKIUU; YETHOCTH H
HEYETHOCTh  (DYHKITUH,
HYJIH byHKINH,
MPOMEKYTKHU
3HAKOIOCTOSIHCTBA.
BbinosHATH
npeodpa3oBaHus
CTEIIEHEH C  IIEJBIM
MOKa3aTeJIeM.
HUcnoan3oBars
CTaHJApTHYIO  (opmy
3aMucH
JIEUCTBUTEIBHOTO
quCIIa.
DopmyaupoBaTh U
WLITKCTPUPOBATH
rpaguyecKku CBOMCTBA
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CBOMCTBA U rpadux

CTENEHHOW PYHKIUU.

Bbipaxartsb
bopmynamu
3aBUCHUMOCTH  MEXIY
BEJINYNHAMM.

HUcnoab3oBarh
undpoBbie  pecypcsl
TUISL IIOCTPOECHUS

rpadukoB (YHKIUU U
M3y4YE€HUS UX CBOMCTB

ApudmMeTH4ecKuil KOpeHb
N—oil cTeneHu.
HppaunonajbHbie
YPAaBHEHHS U HEPABEHCTBA
(18 v)

ApudmeTnueckuii
KOpPEHb HaTypaJbHOU
crerieHu.  JleMctBua ¢

apuPpMETHIECKUMU
KOPHSIMH N—OM CTEIICHH.
Pemenue
UppalMoOHaIbHbIX
YpaBHEHUI U HEPABEHCTB.
CpoiictBa u rpaduk
KOpHsI N-OU CTENEHU

®opMyJIHpOBaTH,
3aNMChIBATH B
CHUMBOJIHYECKOMN
popme u
WTIOCTPUPOBATh

NpUMepaMH CBOWCTBA
KOpHsI N-OU CTEIICHMU.

BpinoiHATH
npeodpa3zoBaHms
HMppalrOHATbHBIX
BBIPAKEHU.

Pemiatb OCHOBHBIE
TUTIBI UPPALTMOHATBHBIX

YpaBHEHUI u
HEPABEHCTB.
IIpumeHsATH IS

pelieHus Pa3IHMYHBIX
3ajga4

UppalHOHaIbHBIE
YpaBHEHUS u
HEPaBEHCTBA.
Crpourb, uMTATBH
rpaguk KOpHS N-0H
CTEIEHHU.
HUcnoab3oBatb
undpoBsie  pecypcsl
TUISt NOCTPOEHUS

rpadgukoB GyHKIUNA U
M3y4YE€HUs UX CBOMCTB

DopMyJibl TPUTOHOMETPHH,
Tpuronomerpuueckue
YpPaBHEHMS

(22 v)

CuHyC, KOCHMHYC WU
TaHTE€HC YHCIIOBOTO
apryMeHTa. ApKCHUHYC,

apKKOCUHYC M apKTAHTEHC
YUCJIOBOTO apTyMEHTA.

OnepupoBarthb
NMOHATUSIMM:  CHHYC,
KOCHHYC M  TaHI€HC
MIPOM3BOJILHOIO YTJIa.

Hcnoab30BaTh
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Tpuronomerpuyeckas

3aIlIMChb IIPOM3BOJIBHOI'O

OKPYXHOCTb, yria uepe3 oOpaTHbIE
OTIpeJIeIICHHE TPUTOHOMETPUUECKHUE
TPUTOHOMETPUUECKUX byHKIMH.
byHKIUH YU CIJIOBOTO BbInoJHATH
apryMeHTa. npeodpazoBaHus
OcHoBHBIE TPUTOHOMETPUYECKUX
TPUTOHOMETPUUECKHUE BBIPAKEHUH.
hopMyIIbL. Pemats OCHOBHBIE
[IpeoOpazoBanue THIIBI
TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKUX
BBIPAKEHUU. YpPaBHEHUI
Pemienne
TPUTOHOMETPUUECKUX
YpPaBHEHUMU
[HocienoBareabHOCTH U ITocnenoBaTenbHOCTH, OnepupoBarthb
NMporpeccuu CHIO0COOBI 3a/laHusl | IOHATUSIMH
(6 9) MOCJIeIOBATEILHOCTEH. MOCJIeI0BATEILHOCTb,
MoHoTOHHBIE apupmeTnyeckas u
MOCJIEIOBATEIbHOCTH. reoMeTpudecKas
Apudmernueckas U | IPOTPECCHH;
reoMeTpudecKas OECKOHEUHO
nporpeccur. beckoHeuHo | yObIBaromas
yOBIBaroIast reoMeTpudecKas
reoMeTpuIecKast nporpeccus, cymMma
IIpoTpeccHus. CyMMma | 6eCKOHEUHO
OeCKOHEYHO YOBIBAIOINICH | yOBIBaroIIeH
r€OMETPUUECKOU r€OMETPUYECKOU
MPOTPECCHH. ®opmyna | Iporpeccum.
CJIOKHBIX MPOIEHTOB. 3agaBarhb
Hcnonb3oBaHue MOCJIEA0BATEILHOCTH
MPOTPECCUM ISl PELICHUSI | pa3TUIHBIMU
peaTbHbIX 3a/1a4 | Coco0aMu.
IIPUKJIAJHOIO XapaKrepa IIpuMmensaTs
opMmysry  CII0KHBIX
MPOIEHTOB s
pelieHus1 3amad U3
peanbHOM TpakTHKU (C
MCIIOJIb30BaHUEM
KJIbKYJISITOPA).
HUcnoab3oBarh
CBOMCTBA
MOCJIEI0OBATEIBHOCTEN

U Oporpeccud Ui
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pelieHus peasIbHBIX
3aj1a4 PUKIIATHOTO
Xapakrepa
IToBTOpPEHME, 00001ICHUE, OcHoBHBIC MMOHATHUSA IIpumensaTs
cUcTeMaTH3alusl 3HAHUI | Kypca anreOpsl M Haydaj | OCHOBHbIE MOHSTHUS
(29) MaTeMaTU4eCKOro Kypca anreOpbl U Hayal
aHam3a 10 Kjacca, | MaTeMaTH4eCKOIro
00o01IeHNe U | aHanmu3a I PelIeHUs
CUCTEMATU3alMs 3HAHUM | 3aad W3  pPEAJIbHOU
KU3HKU U JIPYTUX

IMKOJIbHBIX AUCHUIIIINH
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11 xknacc (ne menee 102 yacoB)

Ha3BaHnmue pasaena OcHoBHOE€ OcHOBHBIE BH/bI
(Tembl) co/iep:KaHue pa3aesa AeATeJIbHOCTH
(KOJIMYECTBO YACOB) (TeMbI) 00y4arImuxcs
Crenensn ¢ Crenenb c D®opMyIHPOBAThH,
PALMOHAJIbHBIM palMOHAIBHBIM 3allUChIBATH B
nmoKaszareJjieM. nokazareneM. CBOIMCTBA | CHMBOJIHYECKOI opme U
IHoka3zarenbHas CTEIICHU. WLIIOCTPUPOBATH
byHkums. [IpeoOpazoBanue npuMepamMu CBOMCTBA
Ioka3zarebHbIe BBIPAKCHUN, CTETICHM.
YPABHEHUS U coaeprKamux IIpuMeHATH CBONCTBA
HEpPaBeHCTBA palMOHANIBHBIC CTETICHU. | CTETICHU JUISL
(12 v) [loka3arenbHbIe npeodpazoBaHus
YpPaBHEHHUS Y | BBIPOKEHUM.
HEPABEHCTBA. DopMyJUPOBATH 151
[lokazarenbHas WLIKCTPUPOBATH
(GyHKUHS, €€ CBOMCTBA U | rpa)MUecKu CBOKCTBA
rpadux MOKa3aTeJIbHOU (DYHKIIUH.
Pemars OCHOBHBIE
THUIIBI ITOKa3aTEeIbHbIX
YPaBHEHUU U HEPABEHCTB.
HUcnoab3oBarh
uudpoBbie pecypebl s
ITOCTPOCHUS rpaukoB
GyHKIIMH U U3y4eHUs UX
CBONCTB
Jlorapupmuueckas Jlorapupm YuCoa. ®opMyJIHpPOBaTH,
pyHKu. Hecstnunblie U | 3alIUChIBATD B
Jlorapugmuueckue HaTypaJbHbIE CUMBOJINYECKOH opme U
YPaBHEHHS U JorapupMsl. WIKCTPUPOBATH
HepaBeHCTBA [IpeoOpazoBanue npuMepaMu CBOWCTBA
(12 v) BBIPAXKEHU, norapudma.
CoJIepKaIIUX BbInoJHATH
JorapupMsl. npeoOpa3oBaHUs
Jlorapudmuueckue BBIPAKECHUH, COICPIKAIIUX
YpPaBHEHUS U | Jorapu@mel.
HEpPAaBEHCTBA. ®opMyIHPOBATH u
Jlorapudmuueckas WLIKCTPUPOBATH
byHKUHMs, €€ CBOMCTBA U | rpa)MUecKu CBOWCTBA
rpadux aorapupMuyecKon
GyHKLIHH.
Pemarsn OCHOBHBIE
TUTIBI  JIOTapU(MUYECKHUX

YPaBHEHUI U HEPABEHCTB.
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HUcnoab3oBath
uu(ppoBbIe pecypehl s
MTOCTPOCHUS rpadukoB
byHKUMA W HU3y4YEHUS UX
CBOMCTB.

3HaKoOMUTBCSH c
HCTOpHEH pa3sBUTHUA
MAaTEMATHKH

Tpuronomerpuyeckue
(pyHKUMH ¥ UX rpaPUKH.
Tpuronomerpuyeckue
HEepaBeHCTBa

O )

Tpuronomerpuueckue
(yHKLIHH, UX CBOICTBA U
rpadukm.

[Tpumepsl
TPUTOHOMETPUUECKUX
HEPaBEHCTB

Onepuposarb
MOHATHEM [IEPUOINYECKast
byHKIHS.

Crpours,
aHAJM3UPOBATh,
CPABHUBATH rpadpuku
TPUTOHOMETPUYECKUX
GbyHKIMA.

DopMyJIUPOBATH 51
WTIOCTPUPOBATh
rpaguyecku CBOKCTBA
TPUTOHOMETPUYECKUX
GyHKLIHA.

Pemars, mpocrenmme
TPUTOHOMETPUUECKHUE
HEpaBEHCTBA.

HUcnoas3oBatrb
rpaQpuku UL PELICHUS
TPUTOHOMETPUYECKUX
HEPaBEHCTB.

HUcnoas3oBatrh
uudpoBbie pecypebl s
MOCTPOCHUS rpadukoB
GyHKIIUH W U3y4YeHUs UX
CBONCTB

IIpousBoaHas.
IIpumenenue
NMPOU3BOIHOM
(24 9)

HenpepriBHble
(GyHKUIHU. Meron
WHTEPBAJIOB TUISE
pelIeHNs HEPABEHCTB.

[TpousBoaHas
GyHKIIH.
I'eomerpuuecknit 151
bu3nIeCKUit CMBICIT
MIPOU3BOTHOM.

[TpousBoaHbIE
AJIEMEHTAPHBIX

Onepuposarnb
MOHSITUSIMH.
HempephiBHAS  (PYHKIHUS,
pou3BoAHAS QYHKIIUU.

HUcnoab3oBath
r€OMETPUYECCKUH u
bu3nIeCKuit CMBICIT
MIPOU3BOJHOU ISt
pelleHus 3a1a4.

Haxoaurtn
MIPOU3BOJIHBIC
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dbyukiui. [IpousBoaHas

AJIEMEHTApHbIX (PYHKIUH,

CyMMBbI, TPOMU3BEICHUS, | BBIYMCJIATH MPOU3BOIHBIC
YacTHOTO (PYHKIUH. CYyMMBl, IPOU3BEICHUS,
[Ipumenenue YaCTHOTO (PYHKIIHA.
IIPOU3BOJHON K HUcnoas3oBath
MCCIIEIOBAHUIO MTPOU3BOJIHYIO TUIS
byHKIUH Ha | UCCeNOBaHUuS  (DYHKIUH
MOHOTOHHOCTb M |HAa  MOHOTOHHOCTh |
SKCTPEMYMBL. AKCTPEMYMbI, NMPUMEHAThH
Haxoxnenue pe3yJabTaThbl
HauOO0IbIIIETO U | HCCIeOBAHMS K
HAaWMEHBIIIETO 3HAYEHUS | TOCTPOEHUIO TPaPUKOB.
GyHKIHMU Ha OTpE3Ke. IIpuMmenaTs
[Ipumenenue MIPOU3BOJIHYIO TUISt

MIPOU3BOIHOM JUISL | HAXOXKJICHUS] HaWJIy4Ilero
HaXO0XJICHUS peuIeHns B NPUKIAIHBIX, B
HAaWJIy4IlIeTO PEUICHUS B | TOM YHCIE COLHUAIbHO-
MPUKIAIHBIX  3a/a4ax, | JKOHOMHUYECKUX, 3aa4ax.
JUIS ONPENECITICHUS 3HaKOMUTBHCSH c
CKOPOCTH IIPOLECCa, | HCTOPHEH pa3BUTHUSA
3alaHHOTO  (pOpMYJION | MATEMAaTUYECKOTIO aHaIN3a
WM rpaKoM

HNurerpan u ero [IepBooOpazHas. OnepupoBarb

NpUMEeHeHus! Tabnuia nepBooOpa3HbIX| MOHATUSIMM:

9 9) WNurerpan, nepBooOpa3Has, UHTErpall.
F€OMETPUUECCKUH u Haxoautnb
bu3nIecKuit CMBICIT | IEpBOOOPa3HbBIC

MHTETrpasia. Beruucienue
HHTerpaia 1o Qopmyie

AJIEMEHTAPHBIX  (DYHKIIHIA;
BBIYHCJIAATh HHTETpal MO

Herorona—Jlelibnuna | popmyute
Hrrorona — Jleitouuna.
3HakoMuUTBHCSH c
HCTOpHEH pa3sBUTHA
MAaTeMaTHYECKOTO aHAJIN3a
Cucrembl ypaBHEeHUH CucTeMbl JTMHEWHBIX Onepuposarnb
(12 9) ypaBHeHU.  PelieHue | NOHATUSIMMU: cucTema
MPUKIAAHBIX  3aJa4 C | JUHEUHBIX YPABHCHUH U €€
ITIOMOLIBIO CUCTEMBI | PELICHUE.
JIMHEWHBIX YPABHEHUN. HUcnoas3oBarb
Cucremsl U | CHCTEMY JIMHENHBIX
COBOKYNHOCTH  LEJBIX, | YDABHEHUN I PELLICHHUS
palMOHAIIBHBIX, PaKTUYECKUX 3a]a4.
UPpALUOHATBHBIX, Haxonuts  pemenus
MTOKA3aTEIIbHBIX, MIPOCTENIINX CUCTEM U
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JorapupMUIECKUX
YpaBHEHUU 51
HEPABEHCTB.

Hcnonb3oBanue
rpaduKoB (QYHKIUN 7151
pEelIECHNs] YpaBHEHUN U
CHUCTEM.

[Ipumenenue
YPaBHEHUM, CHUCTEM U
HEPABEHCTB K PEUICHUIO
MAaTEMATUYECKUX 3a]a4
M 33734 U3 Pa3JINYHbIX
obmacteli  Hayku |
pEATBLHOM KU3HU

COBOKYITHOCTEM
palMOHAIIBHBIX YPAaBHEHUN
Y HEPABEHCTB.
HUcnoab3oBarh
rpaduku  QYyHKIMA IS
pelIeHNs YPaBHEHUM.

MoaenupoBarsb
peanbHbIE CUTyallUd Ha
A3BIKE anreopsl,
COCTABJISITH  BBIPAXKECHMS,
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBl [0  YCJIOBHIO
3aJauH, HCCJIeI0BATh

NMOCTPOEHHbIE MOJEJH C
MCIIOJIb30BAaHUEM allrapara
anreopbl

HarypaabHble u nejbie
yucaa
(6 1)

Harypanbnabie u
LeJIbIe YMCia B 3ajaydax
W3 peajbHOU KU3HU.

[Ipu3Haku
JEITMMOCTH LIEJIBIX YHACEIT

OnepupoBartsb
NMOHSATUSIMM. HAaTypaJIbHOE
YHCJI0, 1IEJI0C YHCIIO.

Hcnoan3oBarh
MIPU3HAKU JIEITUMOCTH
LEJIBIX YUCeNl, Pa3I0KEeHUE
ypcia Ha MIPOCTHIC
MHOXHUTEIIA IS PEIICHUS
3a7a4

IToBTOpEHUE,
00001IeHNE,
cHUCTeMAaTH3al M 3HAHUM
(18 u)

OCHOBHBIE  ITOHATHUS
Kypca ajreOpbl U Haval
MaTEMaTUIECKOTO
aHanu3a, 00OOIeHUE U
cucTeMaTH3alus 3HaHUI

Pemarr mnpuxiaaHbie
3aJa4YM U3  Pa3IMYHbBIX
oOnacTei HAyKHU U
peaibHOMN KU3HU c
MTOMOIIIBIO OCHOBHBIX
MOHATUH Kypca aireopbl U
Hayajga MaTeMaTU4ecKoro
aHaJIn3a.

BriOupartnb
ONTUMAaJIbHbIE
BBIYHCJICHUU.

Hcnoan3oBaTh A
pelieHus 3aga4
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI YPaBHEHMUH,
cBoiicTBa  (QYHKIIUH W
rpaduKoB

CITOCOOBI
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S

Lenn n3dyyenust yueOHOro Kypca

BaxxHocTh y4eOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEIHET0 OOLIEro
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUYECKONM 3HAYMMOCTBIO METAlpPEIMETHBIX |
IPEIMETHBIX PE3yIbTAaTOB OOYUYEHHUS T€OMETPUM B HANPAaBICHUH JIMYHOCTHOTO
pa3BUTUs OO0ydYarommxcs, (QOpMHUPOBAaHUS (PYHKIIMOHATBHOW MAaTEMaTHYECKON
TPaMOTHOCTH, M3yU€HHUs IPYrHMX Y4eOHBIX IUCHMIUIUH. Pa3zButue y ydammxcs
NPABWJIBHBIX TPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHHUH T€OMETPHUYECKHUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO M MJICATBHOIO, XapaKTepe OTPaKEHMs
MaTEMaTUYECKON HAayKOW SBJIEHMH M NPOLECCOB pPEAJbHOTO MHpa, MECTe
re€OMETPUU B CUCTEME HAYK M POJIM MaTeMaTUYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KAauyeCTB MBIIIJICHUsS, HEOOXOAMMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBnsieTCs OAHUM W3 0A30BBIX MPEAMETOB Ha YPOBHE CpPEIHETO
obmero oOpa3oBaHUs, Tak KaK 00€CIeYMBaeT BO3MOXKHOCTh M3YUYEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpPaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (opMHpyeMOe HpU H3YyYEHUH OOYy4YaroUMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U IOCTPOECHUH LIETOYKHU JTIOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCIICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTATh W OINPOBEPraThb
THIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCA TMPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHne opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JACTsAX AESITEIbHOCTH udenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOIO OBbITHSA, (opMma
OTPaXXEHHUSI OKPYXKAlOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHSET pa3Hble BUIbl y4eOHOH U TPYIOBOM JESITEIBHOCTH,
SBIISIETCS. OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3ajaya (OpMHUpPOBaHUS y OOYYaAIOLIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUUYECKON AESITENFHOCTH IO MHOTUM HAIPaBJICHUSIM.

Llenp ocBoeHust mporpammel yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o00IIeoOpa3oBaTelibHOE U OOILIEKYJIbTYpPHOE pPa3BUTHE
oOydaromuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUs |
WCIIOJIB30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JCUCTBUH,
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celM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOAOHKEHUS 00pa30BaHMUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmma 1o reoMerpuu Ha 0a30BOM YpOBHE MpeJHa3HAuYe€Ha Jis
oOyyarolmxcs CpeHeN LIKOJIbI, HE MCIBITHIBABUINX 3HAYUTENIbHBIX 3aTPyIHEHUI
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaronuecs: Ha
0a30BOM YpOBHE MOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKUE YMCHHUSI, CBSI3aHHBIC
CO CHenu(pHUKON TreoMeTpur W HEOOXOAMMBIE ISl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyYUTh T'€OMETpPHUIO Ooiee
ri1yOOKO, €Clii B JajbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI'€OMETPHUUYECKHUX
3HAHUAX B IPOPECCUOHATBHOMN JEATEIbHOCTH.

JlocTmKeHHE LEeIM OCBOEHMSI IPOrpaMMbl OOECIEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMH 3aJadaMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kaccax gBisiroTCs:

e (QopmMupoBaHWE TPEICTABICHHUSI O TEOMETPUM KaK YacTH MHUPOBOM
KYJBTYpPhI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

® (QopmMupoBaHuE NPEICTaBICHUS O MHOTOIPAaHHUKAX M TEJIaX BpalllEHUs KaK
O BAKHEHIIMX MATEeMAaTUYECKUX MOJEISAX, MO3BOJISIONIMX OMUCHIBATh U U3y4yaTh
pa3HbI€ SIBJICHUS OKPYKAIOIIET0 MUpA;

e QopmMupoBaHHWE YMEHHS pacClO3HABaTh Ha 4YEpPTEk)ax, MOJCISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

® OBJIaJICHUE METOJAMM pEUIeHUs 3aJay Ha MOCTPOCHHSI HAa HU300paKeHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs] U UX OCHOBHBIMU CBOMCTBAMU;

® OBJI3JICHHE  QJIrOpUTMaMH  pElIeHHs  OCHOBHBIX  THUIOB  3ajady;
(dbopMUpOBaHHE YMEHHUs MPOBOIAUTH HECIOKHBIE NOKa3aTelIbHbIE PACCYKICHUS B
XOJI€ PEIICHHs CTEPEOMETPUUECKHX 3a/1a4 M 337a4 C IPAKTUYECKUM COJEPKaHUEM;

® pPAa3BUTHE UHTEJUIEKTYAJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaronuxcs,
MO3HABATEIIbHOM  aKTUBHOCTH, HCCIIEOBATEILCKAX  YMEHUH, KPUTUYHOCTH
MBILLUICHHUS;

e (QopmupoBaHue (PyHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHONW I€OMETPUU:
YMEHHME paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYCHUH IPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEpPHOCTEH,
dbopMyIupoBaTh MX Ha SI3bIKE TEOMETPHH M CO3[aBaTh T€OMETPUUYECKHE MOJEIH,
NPUMEHATh OCBOCHHBIM T€OMETPHUYECKUW ammapaT I PEIIeHUs MPaKTHKO-
OPUEHTHPOBAHHBIX  3a7a4, HWHTEPIPETHUPOBaTh M OLIEHUBATh IOJyYECHHBIE
pe3yIbTaThl.
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OTnUYUTENbHON O0COOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKIIOUEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro MU3y4YeHHs 3a7a4, pElIaeMblX Ha YpOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAIbHENIIEMY U3YUYEHHIO MPEJIMETA.

[Ipeanourenue oTHAETCS HArJISAHO-KOHCTPYKTMBHOMY METOAYy OOydeHWUS,
TO €CTb TEOPETHYECKHE 3HAaHUS HMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH
MPEAMETHO-TIPAKTUYECKONM  JEATENbHOCTH.  Pa3BuTMEe  MPOCTPaHCTBEHHBIX
MPEACTABICHUN y yUYaIllUXCSA B KYpCe CTEPEOMETPUH IIPOBOJUTCS 3a CUET PEIICHUS
3aJlay Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa30B U 3aJad Ha OIMEpPUPOBAHHE
POCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a TPOBOAMUTCA C OMOPOW Ha
HarJISIHOCTh, a OINEpPUPOBAHHE O0Opa3oM — B YCJIOBHUSAX OTBICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoBHBIE conepxkaTenbHble TMHUM Kypca «I'eometpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMbple U TUNIOCKOCTH B NPOCTPAaHCTBE», «Tena BpameHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTUIECKUX YMEHUN
pacmpenenssercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLEE MPEIMETHBIM pPE3yJibTaTaM
ocBoeHust [IpumepHoii pabouell mNporpamMMmebl, pacnpeaenéHHbIM [0 ToJaM
oOyueHusl, CTPYKTYpUPOBAaHO  TakuM  00pa3oM,  4YTOObI  OBJIAJICHHE
r€OMETPUYECKUMH MOHATUSAMH U HABBIKAMU OCYLIECTBIISUIOCH NOCIEA0BATENBHO U
NOCTyNaTeNbHO, C COOJIOJICHHEM NPUHLMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HAaHUS BKIIOYAJINCh B OOMIYI0 CHUCTEMY TI'€OMETPHUYECKUX NpeICTaBICHUN
OoOy4JaromMxcs, pacumpsisi U yriayosnsas e€, oOpa3ys MPOYHbIE MHOKECTBEHHBIC
CBSA3H.

MecTo y4eOHOr0 Kypca B Y4eOHOM IIaHe

B YueOHoM niaHe Ha M3y4eHHE T€OMETPUU OTBOJUTCS HE MEHEe 2 YUeOHbBIX
yacoB B Henento B 10 kiacce u 1 yyebHoro yaca B Henmento B 11 kiacce, Bcero 3a
nBa roga oOydyeHus He MeHee 102 ydeOHBIX Jaca.

Ilnanupyemble peaMeTHbIE pe3yJbTaThl 0cBoeHHs Padoueii mporpaMmmsl Kypca
(o rogam o0yuyeHus )

[IpeameTHbIe pe3yabTaThl M3yYEHHUS TEOMETPUU Ha 0a30BOM YPOBHE
OpPUEHTUPOBAHbl HA JIOCTUKEHHE YPOBHA MAaTEMaTHU4YECKOW TPAMOTHOCTH,
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HEOOXOMMOr0 JUIsl YCIICIIHOTO PEIICHUs 3a]ad B PEAIbHOM JKU3HU U CO3/IaHUE
YCIIOBUM JIJISl UX OOIIEKYJIbTYPHOTO PA3BUTHSI.

OcBoenue yueOHOro kypca «['eomerpus» Ha 0a30BOM YpOBHE CPEIHETO
oOmero oOpa3oBaHus JOJKHO  00€CleuuBaTh JOCTHXKEHUE — CIEIYIOUIUX
pEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

10 k1ace

e OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMAs, INIOCKOCTb.

e [[pUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HHUX IIPU PELICHUHU
reOMETPUYECKUX 3a1a4.

e OnepupoBaTh MOHATUAMU: NAPAIIIETBHOCTD U MEPIEHIUKYISIPHOCTD NPSIMBIX
U IUIOCKOCTEHN.

e KinaccuuuupoBaTh B3aUMHOE DACIONIOKEHHE MPSIMBIX WU IUIOCKOCTEH B
IIPOCTPAHCTBE.

e OnepupoBaTh MOHATHSAMH: JBYTPAHHBIA yroji, rpaHd JBYTPAHHOTO YIJa,
pedpo ABYrpaHHOrO YIJIa; JMHEWHBIA YroJl ABYTPAHHOTO Yrjia; rpagyCHas
Mepa IBYIrpaHHOTO yIJia.

e OnepupoBaTh MOHATHAMHM: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

e Pacrio3HaBaTh OCHOBHBIE BHJIbBI MHOIOTPAHHUKOB (IMpaMuUJa; MpHU3MA,
NPSIMOYTOJIbHBIN MapaJiIeNIenuIe]l, Kyo0).

e KnaccuuuupoBaTh ~ MHOTOTPAaHHHKHM,  BbIOMpass ~ OCHOBaHMS  JJid
KJIacCU(pUKalUU (BBINYKIIBIE U HEBBITYKJble MHOTOTPAHHUKH; IMPaBUJIbHbIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, apajlIeIeIUNeAbl).

e OnepupoBaTh MOHATUAMHU: CEKYIIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

e OOBICHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOIB3YSl METOJ CJIEIOB.

e CTpOUTh CEYEHHMs] MHOTOTPAHHUKOB METOJOM  CJIEJIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUL
CBEpXY, COOKY, CHHUBY.

e PemaTh 3a71a4i Ha HaXO0XJI€HWE T€OMETPUUECKUX BETUYMH MO 00pasiam uiu
QITOpUTMaM, NPHUMEHSS HW3BECTHBIE AHATUTHUYECKUE METOABI NPU PELICHUU
CTaHJAPTHBIX MAaTE€MaTUYECKHX 3aa4 Ha BBIYMCIICHHE PACCTOSIHUM MEXIy
JBYMSI TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKH JO IMJIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

e PemaTh 3a71aun Ha HaXOXJIEHWE T€OMETPUUECKUX BETUYMH MO0 00pa3iam Uiu
QITOPUTMAaM, NPHUMEHSS W3BECTHBIE AHAJIMTHUYECKUE METOAbI MPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKMX 3aJad Ha BBIUYHCIEHUE VYIJOB MEXIY
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CKPEIMBAIOIMMUCSA MNPSIMBIMU, MEXAY NPSIMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IUIOMIAN MOBEPXHOCTEH MHOIOIPAaHHUKOB (IpU3Ma,
nUpaMuja) ¢ MpUMEHEHHEM (OPMYN; BBIYUCIATH COOTHOLICHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MO0OHBIX MHOTOIPAaHHUKOB.
OnepupoBaTh NOHATHSMHU: CHUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.
W3Bnekatp, mnpeoOpa3oBelBaTh W HHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEICTaBICHHYI0 Ha
YyepTekax U pUCYHKaX.

[IpumensaTy reomeTpuyeckue QaxKThl A PEUICHHs CTEPEOMETPUUECKUX
3a7a4, IPEANoararoluX HECKOJIBKO 1IaroB pEIICHUsA, €CIU YCJIOBUA
IPUMEHEHUS 33J]aHbl B IBHOH (opMe.

[IppuMeHATP mOpOCTEWIIME MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.
IIpuBOIUTE NpPUMEPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.
IIprMeEHATh MOJy4EHHBIE 3HAHUSA Ha IPAKTUKE: AHAJIU3UPOBATh peajbHbIE
CUTyalll W IPUMEHSTh U3YYEHHBIC IOHATHS B IPOLIECCE MOMCKA PELICHUS
MaTeMaTU4YeCKl CHOPMYIMPOBAHHON MPOOJIEMbI, MOJEIUPOBATH pPEAIbHbBIE
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIENO0BATH IIOCTPOCHHBIE MOJECIHU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHSITUA M TEOpEM, ammapara ajireOpsl;
pelaTh NMPaKTUYECKUE 3a1a4i, CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX
BEJINYHH.
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11 kaacc

e OnepupoBaTh MOHATHAMH: LMIUHAPUYECKas MOBEPXHOCTh, 00pasyroline
WIMHIPUYECKON TOBEPXHOCTH; MHWJIWHAP; KOHUYECKass TOBEPXHOCTb,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

e Pacno3HaBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U map).

e OOBACHATH CIIOCOOBI TIOTYUYEHUS TEJ BpalllCHUSI.

e KnaccuduiupoBaTh B3aUMHOE PacoI0KeHUE cPephl U TMIIOCKOCTH.

e OnepupoBaTh MOHSATUAMHU: IAPOBONA CErMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CerMEHTA; IIapOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO
CJI0S1; IAPOBOU CEKTOP.

e Bouncnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEM Tel  BpalleHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (DOPMYII.

e OnepupoBarh TMOHSATUSMU: MHOTOTPAHHHUK, BIUCAaHHBIM B cdepy u
ONMHUCaHHBI OKOJIO cepsl; chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAIIICHUS.

® BEIUHCTATh COOTHONIICHHUS MEXAY IUIOIMAISIMHU MMOBEPXHOCTEH M 00BEMaMH
MOJ00HBIX TE.

e 300pakarh u3ydaemble (UTYpHI OT PYKH U C TPUMEHEHHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

e BEIOTHATE  (BBIHOCHBIE) TUIOCKHE YEPTEeKHM W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BHUJA CBEpXy, COOKY, CHHU3Y; CTPOUTb CEUYEHUS Tell
BpaIleHUs.

e lI3BekaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATh HHPOPMALUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPHUYECKHX (QUTypax, MPEACTaBICHHYI0 Ha
yepTexax U pUCyHKax.

e OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

® BLITIONHATE JCHCTBUS CIIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha YHCIO, OOBICHITh, KAKUMH CBONCTBAMH OHH
00J1a1aroT.

e [IpuMEHATH MPaBHUIIO MapaUIeIenuIeaa.

e OnepupoBaTh MOHITHAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEXKIY
BEKTOpaMH, CKaJsIpHOE TMPOW3BEICHHWE BEKTOPOB, KOJUIMHEApHBIE W
KOMIUTaHApHBIE BEKTOPHI.

e Haxonutbh cyMMy BEKTOPOB U MPOU3BEICHNE BEKTOPA HA YUCIIO, YTOJI MEXKITY
BEKTOpaMH, CKaJISPHOE TMPOU3BEICHHUE, PACKIAIbIBATh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

¢ 3a/aBaTh TNIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpAMHAT.
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o [IpumenaTy reomerpuueckue (akThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJATarUX HECKOJIbKO II1aroB pEIICHMs, €CIU YCIOBUSA
IPUMEHEHHUS 33JIaHbl B IBHOM (opMe.

e Pemiare mpocrenmmne reoMeTpudecKre 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

e PemaTe 3aauM Ha JIOKA3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHHUHA W
HaX0XJIEHUE TEeOMETPUYECKUX BEIMYMH 10 00pa3llaM WM aJIroOpUTMaM,
IIPUMEHSISI U3BECTHBIE METO/BI PU PELICHUN CTAHJAPTHBIX MAaTEMATUYECKUX
3aj1ay.

e [[puMeHATh NpOCTEHIIME MPOTPAMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

e [[puBOIUTH IIPUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U
JKA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPHHU B UCKYCCTBE.

e [[prMeEHATh MONMYYEHHBIE 3HAHWSA HA MPAKTUKE: aHAJIU3UPOBATH PEAJbHBIC
CUTyallM!d U IIPUMEHATb U3YYEHHBIC IIOHATHS B IPOLIECCE MOUCKA PELICHUs
MaTeMaTHYeCKu CHOPMYIMPOBAHHOW MpPOOJIEMBI, MOJAEIUPOBATH pEabHbIE
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIEN0BATH IIOCTPOCHHBIE MOJECIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUHA U TEOpEM, ammapara ajareOpbl;
pelaTh MPaKTUYECKHUE 3a]1a4M, CBSI3aHHBIE C HAXO0XKIECHUEM I'€OMETPUYECKUX
BEJINYHH.

Conep:xxanue yueOHOro Kypca (mo roxam o0yueHus)
10 kaacc

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS  crepeomeTpud. Touka, mnpsmas, IUIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOe pacnosiokeHne NpsIMbIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
napajulelibHble W CKpelmmBarommecs npsmble. [lapaiensHOCTh NpsAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: IMAPAJUICIbHBIE IPsAMBIE B MPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIEIBHOCTh MPSAMOW U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJ MEXAy MNpPSMBIMA B IIPOCTPAHCTBE.
[TapautenbHOCTH IJIOCKOCTEM: rapajuieaIbHbIE IIOCKOCTH; CBOMCTBA
napajyieNbHbIX TUIockocTei. [lpocTteifiine mnpocTpaHCcTBeHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaienaenunes]; IOCTPOCHUE CEUCHUN.
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[lepneHAUKYISAPHOCTD NPSMOW M TNIOCKOCTHU: NEPIECHINKYJIAPHBIE IPSMbBIEC B
MIPOCTPAHCTBE, NPSAMBIE MAPAJJIEIbHBIE W MEPHECHAUKYISIPHBIE K IIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YrOJl MEXAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  Yrojl, JMHEWHBIM yroJl JIBYTPAHHOTO  yIJa.
[lepnieHaUKyJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM OO0  IUIOCKOCTH,  TPOSKIMs  (GUTypel HAa  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  TJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYIAPHOCTH  JIBYX
IIoCKocTer. TeopeMa 0 TpEX MEPIEHIUKYIApaXx.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIe MHOTOTPAaHHHUKH; pa3BEPTKa MHOTOTpaHHUKa. [Ipu3ma: N-yrompHas
npu3Ma; TPAaHU U OCHOBAHUS MPHU3MBI, MpsSMas U HAKIOHHAs MPU3MBL; OOKOBas U
MOJIHAS OBEPXHOCTh PU3MBI. [Mapannenenurnesn, IPSIMOYTOJIbHBIH
napajuiesenunes U ero cpoiictBa. [lupamupa: N-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MHUpPaMUbl; OOKOBAsI U MOJIHAS TIOBEPXHOCTh MUPAMMU/Ibl; IPABUIIbHAS U
yceuéHHas MnupamMuaa. OJEeMEHThl npu3Mbl M nupamuasl. IlpaBunbHble
MHOTOTPaHHHUKH: TOHSATHE MPABUILHOTO MHOTOTPAaHHUKA; MpPaBHIbHAS NpU3Ma U
NpaBWJIbHAS THUPaMUIa; TMpPaBUIbHAS TPEYrojibHAs MUPAMHUIA U TPABUIBHBIN
teTpa’ap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTa’p,
nonexasap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBL.

CuMMeTpHsi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSIMOH,
IUIOCKOCTH.  DJIEMEHThl CHUMMETPUM B  NUpaMHIaX, Mapajiesenuneaax,
IPABUJIbHBIX MHOTOTPaHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, AMaroHaiu, YIJIbL
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MNPSAMOW MPHU3MBI,
IJIOLIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IMOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomans OOKOBOW TIOBEPXHOCTH W TOBEPXHOCTH TPABUIBLHOW MHPAMUJIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiapl. [lorstue o0 o0BéMe. OO0BEM
MUPAMUJIBL, TPU3MBI.

[lonobubie Tena B mpoctpaHcTBE. COOTHOLICHHS MEXAY IUIOMIAIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 kaacc

TeJia BpaleHus

[unuuapuyeckas MTOBEPXHOCTB, oOpazyroriue HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh UWJIWHAPUYECKOW MOBEpXHOCTU. LlunmHap: ocHOBaHUA H
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OOKOBasi TMMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAAb OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yroniue KOHMUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oCHOBaHUE U BepIilMHA, 00pa3yrolast
M OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pa3yolire U BbICOTa; OCHOBAHMS U OOKOBAasI TOBEPXHOCTb.

Cdepa m map: meHtp, paauyc, AMAMETP; IUIOMIAAL IMOBEPXHOCTU CHEPHI.
B3aumnoe pacnonokenue cepbl U MIOCKOCTH; KacaTellbHas TNIOCKOCTh K cdepe;
I011aAb Chephl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTU. Pa3BEpTka UIMH]Ipa U KOHYCA.

KoMmOuHanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMUCaHHBIM OKOJO cdepsl; cdepa, BOHUCAHHAS B MHOTOTPAHHUK, WU TeEJO
BpaIcHUS.

[Tonsatue 006 oObéme. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00
00bE€ME TMPSIMOYTOJIbHOTO Mapajuiesenunena u ciaeActBus u3 He€. OO0bEM
HUIMHAPA, KoHyca. O0BEM 1apa U miomaasb chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOILICHUS MEXKIY IUIOIIAISIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

Ceuennsa umnuHApa (MapajuielbHO W NEPHEHAMKYJISAPHO OCH), CEYEHUs
KOHyca (MapajijieIbHOE OCHOBAaHUIO M TPOXOSINEe 4Yepe3 BEpIINHY), CEUCHUS
niapa.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd M B mpocTpaHcTBe. CIIO)KEHHME W BBIYMTAHME
BEKTOPOB. YMHOXEHME BEKTOpa Ha u4ucio. PasnoxxkeHue BekTopa 1o TpEM
HEKOMIUIaHAapHBIM BeKkTopaMm. [IpaBuno mnapauienenunena. Pemenue 3anad,
CBA3aHHBIX C INPUMEHEHHWEM IIpaBWJ JEUCTBUU C BeKTopamu. l[IpssmoyronbHas
cUCTeMa KoopAuHaT B npoctpancTtBe. Koopamuartsl BekTopa. IIpocreimme 3anaun
B KOOpAMHATaX. YTOJ MexXAy BeKkTopamu. CKaaspHOE NMPOU3BEIAEHUE BEKTOPOB.
Brruncienne yriioB Mex1y NpsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUN T€OMETPUUECKUX 3a/1a4.
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TemaTuveckoe NIIAHUPOBAHME Y4eOHOr0 Kypca (1o rojgam o0y4deHust)

10 kaace

Ha3Banmue pa3zgeiia
(Tembl) Kypca,
(K0JIMYECTBO YACOB)

OcHoOBHOe coaepxaHue

OcHOBHBIE BH/IBI
AeSITeJIbHOCTH YYAIIUXCS

BBenenue B
CTepeoMeTPHUIo
(10 9)

OCHOBHBIE IOHATHUS
CTEpPEOMETPHUU: TOUKA,
npsiMasi, I0CKOCTb,
npoctpaHcTBo. [IpaBuiia
U300paKeHHs Ha PUCYHKaX:
N300PaKEHUS TTIOCKOCTEMH,
napaIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeIUHBI
otpeska. [TonsTus:
nepeceKarommecs
MJIOCKOCTH,
nepeceKaroImecs npsamas u
MJIOCKOCTb.

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
M300paKeHUe
MHOTOTPAaHHUKOB Ha
pPUCYHKaX, Ha
MIPOCKITMOHHBIX YEePTEKAX.
HavanbHble cBeIeHUA O
KyOe U nupamue, ux
Pa3BEPTKU U MOJEIIU.
CeueHnss MHOTOTPAHHHUKOB.
[Tonsarue 06
aKCHUOMAaTUYECKOM

MIOCTPOCHUU CTEPEOMETPUHU:

aKCHUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

AKTyanu3upoBaTh (haKkThl
Y METO/Ibl TUITAHUMETPUH,
PEJICBAHTHBIE TEME.

[Tonyuate
MPECTABICHUS O
MPOCTPAHCTBEHHBIX
¢urypax, pazoupaThb
IIPOCTENIINE TIPaBUIIA
U300paKkeHHsl 3TUX QUTYP.

N300paxaTs NpaMyro u
MIJIOCKOCTh HAa PUCYHKE.

Pacno3naBatp
MHOTOTPaHHHKH,
nupamuiay, Kyo, Ha3pIBaTh
UX DJIEMEHTHI.

Jlenatb pucyHoOK Ky0a,
MAPAMUJIBI, HAXOJIUTh
OLIMOKH B HEBEPHBIX
M300paKEHUSIX.

3HaKOMUTHCS C
CEUYEHUSIMH, C METOJIOM
CJI€IOB; UCIIOJIB30BATh IS
MOCTPOCHUS CEYEHUS METO/T
CJIEIOB, KPaTKO 3allUChIBAThH
1arv NOCTPOEHHUS CEUECHUSI.

Pacnio3naBate BuJ
CEUYCHHUS U OTHOLIICHUH, B
KOTOPBIX CEUYECHUE JIETTUT
pebpa Kyba, HAaXOIUTh
IJI0IIA/Ib CEYCHHUSI.

Ucnionb3oBats mogodue
MIPU PEIICHUU 3a/1a4y Ha
MMOCTPOEHUE CEUCHUN.

3HAKOMUTHCS C
aKCMOMATUYECKUM
MOCTPOCHUEM
CTEPEOMETPHH, C
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aKCMOMaMHU CTEPEOMETPUU
U CJIEICTBUSIMU U3 HUX.
NnmoctpupoBath
aKCUOMBI pUCYHKaMH U
npuUMeEpaMH U3
OKpYyXarolerd 00CTaHOBKHU

IIpsimMble ¥ IJIOCKOCTH B
NPOCTPAHCTBeE.
IHapajuieabHOCTD
NPAMBIX M IVIOCKOCTEH
(12 v)

B3auMHoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajuieiabHbIe U
CKpELIMBAIOIIUECS MTPSIMBIE.
[TapannenbHOCTh IPSMBIX U
IJIOCKOCTEH B
IIPOCTPAHCTBE:
napasuiesibHbIE MPSIMbIE B
IIPOCTPAHCTBE;
MapajuieIbHOCTh TPEX
MPSIMBIX; TAPAJIEIBHOCTD
MPSAMOU U TITOCKOCTH. Y TJIBI
C COHAIpPaBJICHHBIMU
CTOPOHAMHU; YTOJI MEXKIY
MPSIMBIMU B TIPOCTPAHCTRE.
[TapatenbHOCTH
IJIOCKOCTEN: MApAIJIENbHBIE
IJIOCKOCTH; CBOWCTBA
MapaJJICIbHBIX INIOCKOCTEH.
IIpocrenmue
MPOCTPAHCTBEHHBIE
(burypsl Ha TIIOCKOCTH:
TeTpa’ip, Ky0,
napasuiesIenunes;
MMOCTPOCHHUE CEYEHMI

AxTyanu3upoBaTh (HaKThI
Y METO/Ibl TUTAHUMETPHH,
pPEIIEBaHTHBIEC TEME,
MIPOBOJIUTH AHAJIOTUU.

[Tepeuncnsatep
BO3MOYKHBIE CIIOCOOBI
PACIIOJIOKEHUS ABYX
MPSIMBIX B IIPOCTPAHCTBE,
WJUTIOCTPUPOBATH UX Ha
puMepax.

JlaBaTb omnpenenenue
CKPEILUBAIOIINXCA MPAMBIX,
dbopmynHrpoBaTh TPU3HAK
CKPEIIUBAIOIIUXCS MPSAMBIX
Y TIPUMEHSITH €ro Mpu
pEIICHUY 3a7a4.

Pacno3naBate mpusmy,
HA3bIBaTh €€ DJIEMEHTHI.

Ctpouts ceueHust
MPU3MBbI Ha TOTOBBIX
YepTexax.

[lepeuncnsats
BO3MOJKHBIE CTIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS
MPSAMOM U TFIOCKOCTH B
MPOCTPAHCTBE, MPUBOAUTH
COOTBETCTBYIOIIUE
IIPUMEPBHI U3 PEaJTbHON
KU3ZHHU.

JlaBaTh omnpeneneHue
MapajuIeIbHOCTH NPSIMOM U
TJTIOCKOCTH.

DopMynupoOBaTH NPU3HAK
MApAJUIEITBHOCTH MIPSMOUN U
ITIOCKOCTH, YTBEPKICHUE O
MPSAMOM TIEPECEUECHUs IBYX
TUIOCKOCTEM, MPOXOISIIUX
4yepes3 napajuiesibHbIe
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IpsIMBIE.

Pemars npaktuueckue
3a/1a4d Ha MIOCTPOEHUE
CEYEHUI MHOTOTPAaHHHKA.

OOBICHATH CiTyyau
B3aMMHOT'0 PACTIOJIOKEHUS
TJTIOCKOCTEM.

JlaBaTh onpeneneHue
MapaJUICIbHBIX IUIOCKOCTEW;
MPUBOJIUTH PUMEPHI U3
pEaIbHOM KU3HU U
OKpYyXaromel 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MapajuieIbHOCTh
IJIOCKOCTEM.

Hcnonp30BaTh Mpu3HaK
MapajuieIbHOCTH JIBYX
IJIOCKOCTEM, CBOMCTBA
MapajuieNIbHbIX MJI0OCKOCTEN
MIpY PEIICHUY 3a7a4 Ha
MTOCTPOCHHE.

OOBSICHATH, YTO
HA3bIBACTCSA MAPAIIICIIbHBIM
MPOEKTUPOBAHUEM U KaK
BBITIOTHSETCS
MPOEKTUPOBaHKE PUTYp HA
IJIOCKOCTB.

N3obpaxarts B
MapaJUICIIbHON TPOEKIIUU
pa3JInYHbIE
reoMeTpuIecKre (GUTrypHI.

MopaenupoBaTh pealibHbIE
CUTYyalluU Ha S3bIKE
r€OMETPHH, UCCITEI0BATh
MTOCTPOCHHBIE MOJEIH C
HCMOJIb30BaHUEM
F€OMETPUYECKUX TOHSTHM.

Hcnons3oBath npu
pelIeHny 3a1a4 Ha
TMOCTPOEHUE CCUCHUU
MOHSATHE MAPATIIEITBLHOCTH,
MPU3HAKU U CBOMCTBA
napasuieNIbHbIX MPSMbIX Ha
TIOCKOCTH
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IepneHAUKYJIAPHOCTD
NPSAMBIX U IUIOCKOCTEM
(12 v)

[lepnenaAuKyJISIPHOCTD
IIPSIMOM U INTIOCKOCTH:
NEPIEHANKYJIIPHBIE
IIPsIMBIE B IIPOCTPAHCTBE,
IIPsIMBIE MTAPAJUIEIIbHBIE U
NEPIEHANKYJISPHBIE K
IIJIOCKOCTH, ITPU3HAK
MIEPIIEHINKYJIIPHOCTH
IIPSAMOU U IJIOCKOCTH,
TEOpeEMa O IPSIMOM
NIEPIIECHINKYJIIPHON
IIJIOCKOCTH

[lepnenaukyisap u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH J10 IJIOCKOCTH,
pPacCTOSIHUE OT IIPSAMOU 10
IIJIOCKOCTH.

AKTyanu3upoBath (haKkThl
Y METO/Ibl TUTAHUMETPUH,
pPEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OOBICHATh, KaKOW yTO
HAa3bIBACTCS YIJIOM MEXKAY
MEPECEKAIOINMUCS
MPSIMBIMH,
CKPEIIUBAIOIIUMUCS
MPSIMBIMHU B TIPOCTPAHCTRBE.

JlaBaTp onpenenenue
MEePIECHIUKYISIPHBIX
MPSIMBIX U TIPSIMOM,
MIEPIIEHIUKYJIIPHON K
IJIOCKOCTH.

HaxoauTe yriel Mexay
CKPEILIUBAIOIIUMUCS
NpsIMBIMH B KyO€ U
MApaMHU/Ie.

[IpuBOINUTH IPUMEPHI U3
pEATbHOM )KU3HU U
OKpY’Karoliei 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MEePIEHIUKYIIPHOCTD
MPSIMBIX B MPOCTPAHCTBE U
MEePIEHIUKYJIIPHOCTD
MPSAMOM K INIOCKOCTH.

DopMyIUpPOBATH
MIPU3HAK MEePIECHINKYIISIP-
HOCTH NPSIMOU U
IJIOCKOCTHU, IPUMEHSITh €TI0
Ha MIPAKTUKE: OOBSICHATH
MePIEHIUKYISIPHOCTD
pebpa Kyba 1 1uaroHanu
€ro rpaHu, KOTopas €ro He
COJICPKUT, HAXOAUTH JJIUHY
JMaroHaau Kyoa.
Brruucnars BeICOTY
MIPaBUJILHOU TPEYTOJIBHOU U
MPABUJIBHOM YETHIPEXYTOJIb-
HOW MUpaMUJI O AJIMHAM
péodep.

Pemrats 3agaun Ha
BBIYMCJICHUS, CBSI3AHHBIE C
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MEPIEHIUKYJIAPHOCTBIO
MPSIMOM U TJIOCKOCTH, C
WCIIOJIb30BaHUEM MPH
peleHun
MJIaHUMETPUUECKUX (PaKkToB
1 METOJIOB.

OOBACHATH, YTO
HAa3bIBAOT
MEPIIEHAUKYIISIPOM U
HAKJIOHHOMW U3 TOYKH K
IJIOCKOCTH; POEKIUEN
HAKJIOHHOW Ha MJIOCKOCTb.
OOBSICHATh, UTO Ha3bIBACTCS
PacCTOSTHUEM: OT TOYKH 10
IIOCKOCTH; MEXKIY
napasuieIbHbIMU
IJIOCKOCTSIMH; MEXKIY
MIPSAMOM U MApAJIICIIBHOU €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIIAMUCA
MPSMBIMH.

Haxomuts 3t
PacCTOSTHUS B MPOCTHIX
ciydasix B KyOe, nupamuze,
MpU3Me.

MopaenupoBatb
peanbHbIE CUTyallud Ha
A3bIKE TEOMETPUH,
HCCIIEI0BATh IOCTPOCHHBIE
MOJIEIIA C UCITOJIb30BAHUEM
F€OMETPUYECKUX TTOHSITHM.

Hcnons3oBate npu
pEIlIeHUH 3aa4 Ha
MMOCTPOCHHUE CEYEHUI
teopemy ITudaropa,
CBOMCTBA NPSIMOYTOJIbHBIX
TPEYrOJILHUKOB.

Yriabl Mexkay NpsIMbIMH
U IUIOCKOCTSIMU
(10 9)

VYTIi1bl B IPOCTPAHCTBE:
YTOJI MEXIy NPsIMON U
IIOCKOCTBIO; JBYTPAHHBIN
YTOJI, IMHENHBIN yTOJ
JIBYIPaHHOTO yTJIa.
[lepneHauKyISIPHOCTD
IJIOCKOCTEN: PU3HAK

AKTyanu3upoBaTh (HaKThl
Y METO/Ibl TUTAHUMETPHH,
pEJIEBaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

JlaBaThb onpenenenue
yIila MEXKIy IPSAMOU U
TJIOCKOCTBHIO,
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MEPIEHINKYJIIPHOCTH JIBYX
iockocter. Teopema o
TPEX NEPHEHIUKYIAPAX

bopMyIMpOBaTh TEOPEMY O
TPEX NEPHEHAUKYISAPAX U
o0paTHYIO K HEeH.

Haxoaute yron mexny
MPSIMOU U TTIOCKOCTBIO B
MHOTOTPaHHHKE,
PACCTOSIHUE OT TOYKH J10
MPSAMOM Ha IUIOCKOCTH,
HCIIOJIB3Ysl TEOPEMY O TPEX
NEPHEHANKYIIApaXx.
IIpoBOaUTE Ha yepTEKE
NEPHEHANKYJIAP: U3 TOUKU
Ha MpsAMYIO; U3 TOYKH Ha
IJIOCKOCTb.

JlaBaTb omnpenenenue
JIBYTPaHHOTO yTJIa U €ro
351eMEHTOB. OOBICHATH
PaBEHCTBO BCEX JTMHEHUHBIX
YIJIOB IBYTPaHHOTO yTJIa.

Haxonuts Ha yepTexe
JIBYTPaHHBIN yTOJ NpH
pedpe nupamMuabl, TPU3MBI,
napasuleJIenuneaa.

JlaBaTh onpeneneHue
yTJIa MEXKIY IIJIOCKOCTSMM.

JlaBaTp ornpeneneHue u
bopMyIMpOBaTH MPU3HAK
B3aMMHO
MEPIEHIUKYIISIPHBIX
IIJIOCKOCTEHN.

HaxoauTp yriel Mmexay
MJIOCKOCTSIMU B KyO€ U
npaMu/ie.

Hcnonp30BaTh npu
pEIIeHUH 337a4 OCHOBHBIE
TEOPEMBI U METOJIbI
MJIAHUMETPUH.

MopaenupoBath
peanbHbIE CUTyalluy Ha
A3bIKE T€OMETPUH,
MCCJIEI0BATH IOCTPOECHHBIE
MOJIEJIN C UCITOJIb30BAHUEM
F€OMETPUYECKUX TTOHSITHM.

Hcnons3oBate npu
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pelIeHnHy 3a1a4 Ha
TMOCTPOEHUE CCUCHUU
COOTHOILIEHHUS B
MPSIMOYTOJIBHOM
TPEYTOJIbHHUKE.

MHoOrorpaHHuKHU
(10 v)

[Tonsitue
MHOT'OTPAHHHMKA, OCHOBHBIE
AJIEMEHTHl MHOTOI'PAHHUKA,
BBIMMYKJIBIE W HEBBITYKJIbIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OTPaHHHKA.

IIpusma: N-yrospHas
[pU3Ma; rpaHu 51
OCHOBAHU IIPU3MBI;
npssMass M HaKJIOHHAasd
pU3MbI; OOKOBAs U TOJTHAS
IIOBEPXHOCTh MIPU3MBL.
[Tapaiutenenunen,
PSAMOYTOJIbHBIN
napajuleNienunes;, W €ro
CBONCTBA.

[Inpamupma: N-yrosb-
Has TUpaMuia, TpaHu W

OCHOBaHHE TTUPAMU/IBL;
OokoBas U TIOJTHAS
MOBEPXHOCTh  TTUPAMU/IBL;
NpaBWIbHAS W yCCUCHHAsS
TUpaMua.

DNeMEeHThI TPU3MBI U
TTUPAMU/TBL.

IIpaBuibHbIE
MHOTOTPAaHHHKHU: TTOHSITHE
MIPaBUIILHOTO
MHOTOTPaHHHKA,;
NpaBWJIbHAs  TMpU3Ma U
IpaBUIIbHAS nipamMu/a;
npaBubHAs ~ TPEYTroJbHas
nUpaMuia W TIPaBHILHBINA
TeTpasp; KyO.
IIpencrasnenue 0
IIPABMIIEHBIX

MHOT'OTPAHHMKAX: OKTajdJp,
JOIEKadIp U UKOCAdIP.
Cummerpus B

AxTyanu3upoBaTh (HaKThI
Y METO/IbI TUTAHUMETPHH,
pEJIEBaHTHBIC TEME,
MPOBOAUTH AHAJIOTHH.

[laBaTh onpeneneHue
MapajuieIenuneaa,
pacrio3HaBaTh €ro BUJIBI U
M3y4aTh CBOMCTBA.

JlaBaTb omnpenenenue
MAPaMHUJIbI, PACTIO3HABATh
BH/JIbI [TUPAMHU/I,
dbopMyIMpoBaTh CBOMCTBA
p&6ep, rpaHeli U BBICOTHI
MPaBUJIBHOW MUPAMUJIBI.

Haxomnts miomanb
MOJTHOU ¥ OOKOBOM
MMOBEPXHOCTHU MTUPAMU/IBI.

JlaBaTh onpeneneHue
YCEUEHHOM MTUPAMUIBI,
Ha3bIBaTh €€ SJIEMEHTBI.

DopMynUpPOBaATH
TEOpPEMY O IUIONIAAN
OOKOBOIi TOBEPXHOCTHU
MPaBUJIILHOW YCEUEHHOU
MAPaAMHUIBI.

Pemate 3agaun Ha
BBIYUCIICHUE, CBSI3aHHBIE C
MUpaMUIaMH, a TaK¥Ke
3a/1aud Ha MIOCTPOEHUE
CCUYCHHUI.

JlaBaTh onpeneneHue
MPU3MBI, PACliO3HABATh
BU/IbI IPU3M, H300paxkaTh
MPU3MBI Ha YEPTEKE.

Haxonnts miomanb
MOJTHOM Wi OOKOBOM
MMOBEPXHOCTH MPU3MBI.

N3y4aTh COOTHOLICHUS
Ditniepa ju1s yncia péoep,
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IMPOCTPAHCTBE: CHMMCTpPUS

OTHOCHUTEIHLHO TOYKH,
TIPSIMOH, TUTOCKOCTH.
DJeMEHTBl CHMMETPHH B
UpaMuax,
napaJuieNienumne1ax,
IIPABHIIbHBIX
MHOTOTpaHHHKaX.
Brruucnenue 3JIEMEHTOB
MHOTOTPAaHHHUKOB:  pé&Opa,
JaroHalIy, yTJIBL.
[Tnomans O0oKOBOM
MOBEPXHOCTH U TIOJHOU
MTOBEPXHOCTH psIMOM
IPU3MBI, TUIOMIATb
OCHOBaHWH, Teopema o
O00oKOoBOM MOBEPXHOCTH

npssMor pu3Mmel. [Imomans
OOKOBOW TOBEPXHOCTU U
ITIOBEPXHOCTH  ITPABHIIBHOM

nupamMujbl, TeopemMa o
IJIOILAIN OOKOBOM
IIOBEPXHOCTH  YCEUYEHHOU
nupamMubl

rpaHey U BEPUINH
MHOTOTrpaHHHKA.

N3yuats BUabI
MIPaBUJIbHBIX
MHOTOIPaHHHUKOB, UX
Ha3BaHUS U KOJIMYECTBO
IpaHen.

N3ydate cuMMeETpHIO
MHOTOTPaHHHUKOB.

OOBACHATH, KAKHE TOYKHU
Ha3bIBAIOTCS
CUMMETPUYHBIMU
OTHOCHUTEJIBHO JJAHHOM
TOYKH, IPSIMOU WIIN
IJIOCKOCTH, YTO HA3bIBAKOT
LIEHTPOM, OCBHIO WJIU
TUIOCKOCTBIO CHMMETPHUH
burypsl.

[TpuBOAUTH IPUMEPHI
CUMMETPUYHBIX (QUTYD B
ApXUTEKTYpE, TEXHUKE,
MIPUPOJIE.

MopenupoBaTb
pEaJIbHBIE CUTYaAlIU Ha
A3bIKE TEOMETPHH,
HCCJIE0BATh NOCTPOCHHBIE
MOJEJIH C UCIIOJIb30BaHUEM
F€OMETPHUUYECKUX TTOHSITHM,
HCII0IB30BaTh M01001e
MHOTOIPaHHHUKOB.

O0BLEMBI
MHOTOTPAHHUKOB

(8 )

I[Toussitie 06 00BLEME.
OO0BEM TUPAMHUIBI, TTPU3MBI

AKTyanu3upoBaTh (HaKkThl

Y METO/Ibl TUTAHUMETPHH,
pEJICBaHTHBIC TEME.

OOBACHATH, KaK
U3MEPSIOTCS 00bEMBI TET,
MPOBO/IST AHAJIOTUIO C
M3MEPEHUEM IUIOIIAJICH
MHOT'OYTOJIbHUKOB.
®opMyIMpPOBaTH OCHOBHBIE
CBOICTBa O0BEMOB.

N3yuaTh, BBIBOOUTH
dbopmyiel 00bEMa
MPSIMOYTOJIBHOTO
napasuiesienunesa, Ipu3Mbl
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Y IUPaMU/IbI.

Brrauciasate 00bEM
MPU3MBbI U IUPAMUJIBI 110 UX
DJIEMEHTAM.

[TpumeHsaTH 00BEM 11
pelIeHUs
CTEPEOMETPUYECKHUX 3a/1a4
W 1T HAaXO0XKJICHUS
r€OMETPUYECKUX BEJIIMUHH.

MopnenupoBaTh peanbHbIe
CUTYyalluu Ha A3bIKE
r€OMETPHH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUN

IToBTOpEHME: ceueHms,
PACCTOSIHUS M YIJIbI
(8 1)

[TocTpoeHue ceueHuii B
MHOTOTPaHHHUKE.

Brrunciienue pacctosiHui:
MEXIY JIByMsI TOUKaMH, OT
TOYKH J0 NPSIMOH, OT TOUKH
JI0 TIIIOCKOCTH; MEXKITY
CKPEIIMBAIOIIAMUCA
MPSIMBIMH.

Brruucnenue yrios:
MEXYy CKPEIIMBAIOIMMHUCS
MPSAMBIMU, MEXAY MPSIMOM
1 IJIOCKOCTBIO,
JIByTPAHHBIX YIJIOB, YTJIOB
MEXY THIOCKOCTSIMH

Crpouts ceueHune
MHOT'OIPaHHHUKA METOAOM
CJIE/IOB.

JlaBaTh onpeneneHue
PacCTOSTHUSI MEXKTY
¢durypamu.

Haxonute paccrosiHue
MEXKly apajuIeIbHBIMA
TTOCKOCTSIMH, MEXKTY
IIJIOCKOCTBIO U
MapaJJIeIIbHON €U MPAMOH,
MEXKAY CKPEIIUBAKOIIUMUCS
MPSIMBIMH.

CTpouThb JTMHENHBIN Yol
JIBYTPAHHOTO yIJIa Ha
YepTeKEe MHOTOTPaHHUKA U
HaxOJUTh €r0 BEJIMYHHY.

Haxonuts yriel Mexay
IJIOCKOCTSAMH B
MHOTOrPaHHHUKAX
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11 xaacc ( 34 yacoB)

Ha3Banmue pa3zgena
(Tembl) Kypca,
(KoJIM4EeCTBO YaCOB)

OcHoOBHOe coaepxaHue

OcHOBHBIE BH/IBI
AesITeJIbHOCTH YYAITUXCSI

Tesia Bpalenus
(12 9)

Cdepa u map: meHtp,
paamyc, auameTp; IUIOIIaib
TIOBEPXHOCTHU cdepsl.
B3aumHoe  pacmosioskeHue
cdepbl " TUTOCKOCTH;
KacaTelbHass IUIOCKOCTh K
chepe; mionaas cheprl.

N3o6pakenne cdepsl,
rapa Ha II0CKOCTH.

Cedenus mapa.

AKTyanu3upoBaTh
(baKTbl U METOJIbI
TUTAaHUMETPUH,
peJieBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

JlaBathb onpeneneHus
cdepsl U mapa, ux eHTpa,
paauyca, AMameTpa.
Onpenensate chepy Kak
burypy BpaileHus
OKPY>KHOCTH.

HccnenoBath B3auMHOE
pacnoJioKeHue chepsbl U
IJIOCKOCTH, BYX cdep,
WJUTIOCTPUPOBATH 3TO HA
YepTeKax U pUCYHKaX.

DopMynUpOBaTH
OTpE/ICIICHUE KacaTeIbHOM
IIJIOCKOCTH K cdepe,
CBOMCTBO U IPU3HAK
KacaTeJIbHOM IJIOCKOCTH.

3HAKOMUTHCS C
re0/Ie3NYECKUMU JTUHUSIMU
Ha cepe.
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[Hunuaapuyeckas
MOBEPXHOCTh, 00pa3zyroIme
HAJIAHAPUYECKOU
MTOBEPXHOCTH, oChb
HAJIAHAPUYECKON
MIOBEPXHOCTH. Hunuaap:
OCHOBaHUSI u OOKoOBas

MMOBEPXHOCTH, 0Opasyromas u
OCh; IUIOHIAAh OOKOBOM |
ITOJTHOM TOBEPXHOCTH.

N3o0pakenne
MAJIUHAPA HA TUIOCKOCTH.
Pa3Béprka nunmunpa.

Ceuenus UAJTAHIpa
(MI0CKOCTRIO, MapaljIeIbHOM
WIN TIEPIICHANKYISIPHON OcH
LHIHHIPA)

OOBACHATD, YTO
HAa3bIBAIOT LIWJIMHAPOM,
Ha3bIBaTh €T0 3JIEMEHTHI.

N3yyaTh, OOBSACHATD,
KaK MOJYYUTh LIWJIHHAP
MyTEM BpallCHUSA
MPSIMOYTOJIbHUKA.

BriBOAUTD,
UCIIOJIb30BaTh (HOPMYJIIbI
JUJIS1 BBIYUCIICHUS TUIOIIAIN
OOKOBOM MTOBEPXHOCTHU
HUAJIMH]IPA.

N3yuath, pacrno3HaBaTh
pa3BepPTKY UMIIMHIIPA.

N300pakath UUIUHAD U
€ro CEYEHHUS MIOCKOCTHIO,
MPOXOSLIEN Yepe3 ero
OCh, HapAJUIETbHON WU
MEPIECHIUKYJIIPHON OCH.

Haxoants miomamn
ATHUX CEUCHUH.

MonaenupoBaTb
peanbHbIe CUTYyalluy Ha
S3bIKE TEOMETPUH,
HCCIIEI0BATH
MTOCTPOECHHBIE MOJIENH C
HCIIOJIb30BaHUEM
F€OMETPUYECCKUX TTOHSITHM.
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Konunueckas
MOBEPXHOCTh, 00pa3ytoume
KOHHUYECKOHN MTOBEPXHOCTH,
OCh 1 BEpIIIMHA KOHUYECKOMN
noBepxHocTu. Konyc:
OCHOBaHHE U BEPIIMHA,
o0Opazyronias u oChb;
101121 OOKOBOM M MOJIHOM
MMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: oOpa3syromue u
BBICOTA; OCHOBAHUS U
O0KOBast MOBEPXHOCTb.

N3o00paxkeHne KoHyca

Ha TIUIOCcKocTU. Pa3Béptka
KOHYca.
Ceuenus KOHYycCa

(TUTOCKOCTBIO, TIapalICIbHOM
OCHOBAaHMIO, U INIOCKOCTBIO,
IPOXOASIIEN yepes
BEPIIHHY).

OOBICHATH, KAKOE TEJIO
Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €T0
AJIEMEHTBI.

N3yyaTh, OOBSACHATD,
KaK MOJYYUTh KOHYC
IIyTEM BpallCeHUA
MPSIMOYTOJIBHOTO
TPEYTOJbHHUKA.

N306paxaTh KOHYC H
€ro CEYCHMS IIIOCKOCTBIO,
MPOXOASIIEN Yepe3 OCh, U
IIJIOCKOCTBHIO,
MEPIEHIUKYJIAPHON K OCH.

N3yuath, pacro3HaBaTh
Pa3BEPTKY KOHYCA.

Be1BOIMTD,
UCIIOJIb30BaTh (DOPMYJIBI
JUISL BBIYUCIIEHUA TUIOIIATU
OOKOBOI TOBEPXHOCTHU
KOHYCA.

Haxoants miomamn
CEYEHUU, MTPOXOIALINX
Yyepes3 BepIMHY KOHyca
WJTU TIEPIIEHIUKYJISIPHBIX
€ro OCH.

OOBICHATH, KAKOE TEJIO
Ha3bIBACTCS YCEUEHHBIM
KOHYCOM.

N3y4darh, OOBACHSTS,
Kak €ero IoJy4YuTh IIyTEM
BpAILEHHS IPSIMOYTOJIbHOM
Tparneuuu.

BriBomUTh, MPUMEHSATH
dbopMmyity 1Sl BEIYUCICHUS
1o OOKOBOI
IIOBEPXHOCTH YCEYEHHOTO
KOHYCA.
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KomOunanus tei
BpalleHUs 1
MHOT'OTPaHHUKOB.
MHororpaHHUK, OITUCAHHBIN
okoJ0 cdepsr; chepa,
BIIMCaHHAs B MHOTOIPaHHUK
WJIU B TEJIO BpaICHUS

AKTyanu3upoBaTh
(bhaKkThl U1 METO/IbI
IJIAHUMETPUH,
pEIIeBaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTUHU.

Pematp
CTEPEOMETPUUECKHE
3aJ1a4M, CBSI3aHHBIC C
TeJlaMU BpallleHus,
MMOCTPOCHHUEM CEUECHUH TeJl
BpaIllCHHUS], C
KOMOHMHAIIUSIMU TEI
BpAILICHUA U
MHOTOIPaHHHUKOB Ha
HaXO0XJICHUE
r€OMETPUYECKUX BEITUYHH.

Hcnonb3oBaTh npu
pellIeHun
CTEPEOMETPUYECKUX 3a/1a4
MJIAHUMETpUUECKrEe (PaKThl
W METOJbI 3aJ1a41 Ha
BBIYHCIICHHE U
JIOKa3aTeNILCTBO.

MonaenupoBaTb
peanbHbIe CUTYyalluy Ha
SI3bIKE TEOMETPHH,
HCCIIEI0BATh
MTOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM
T€OMETPUYECCKUX TTOHATHI
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O0BéMBI TEa
(S )

I[Tousstue 00 00BEME.

OcHOBHEIE CBOICTBA
00BEMOB Tel.

O0BéM UJIUHIPA,
KOHYyca.

O6bEM mapa U

IJI0MIAEL CHEpHI.

AKTyaJIM3upoBaTh
(bhaKkThl U1 METO/IbI
IJIAHUMETPHH,
PEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

BeiBOIMTD,
UCIIOJIb30BaTh (HOPMYJIIbI
00BEMOB: MTPU3MBI,
UUJIMH]pa, TUPaAMU/IBI,
KOHYCAa; YCEYEHHOU
IAPAMUBI U YCEUYEHHOTO
KOHYca.

Pematp
CTEPEOMETPUUECKUE
3a/1a4d, CBSI3AHHBIE C
BBIYHCIICHUEM 00BEMOB.

DopMynUpPOBaATH
OIIPEJEIICHHUE [LIapOBOTO
CErMEeHTa, apOBOTO CJIO4,
IapOBOI0 CEKTOPA.

[IpumensTh GopmyIbl
JUTSL HAXO0XKIEHHUS] O0BEMOB
1apOBOI'0 CErMEHTA,
IapOBOI0 CEKTOPA.

Pematp
CTEPEOMETPUYECKUE
3a/1a4d, CBSI3AHHBIE C
00BEMOM TI1apa U
TJIOIIAIBIO CEepHl.

MonenupoBaTh
peanbHbIE CUTyalluu Ha
A3bIKE T€OMETPUU,
UCCJIEI0BATh
MOCTPOEHHBIE MOJIEIH C
UCITI0JIb30BAaHUEM
T€OMETPUYECKUX MOHSTUM.
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[TomoOHEIE TENTA B
IPOCTPAHCTBE.
CoOTHOIIECHUS MEXTY
TUTOMIAASIMU TTIOBEPXHOCTEH,
00BéMaMu 1TOA00HBIX TEI

AKTyaJIu3upOBaTh
(bhaKkThl U1 METO/IbI
TJIAHUMETPHH,
peJIeBaHTHBIC TEME,
MIPOBOAUTH aHAJIOTHH.

Pematp
CTEPEOMETPUUECKHE
3aJ1a4M, CBSI3aHHBIC C
COOTHOIIEHHEM 00BHEMOB 1
MOBEPXHOCTEN MOA00HBIX
TeJ B IPOCTPAHCTBE.

MopenupoBatb
peajbHbIe CUTYyalluy Ha
S3bIKE TEOMETPHH,
HCCJIeI0BATh
MTOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM
r€OMETPUUECKUX MOHATUN
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BexkTopsl
KOOPAMHATHI
MPOCTPAHCTBE
(10 v)

BekTop Ha 110CKOCTH
U B IIPOCTPAHCTBE.
CrnoxeHue U BBIYUTAaHUE
BEKTOPOB. Y MHOKCHUE
BEKTOPA HA YHCJIO.
Pa3znoxxenue Bekropa 1o
TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasuliesIenunea.

Pemenue 3amau,
CBSI3aHHBIX C IPUMEHEHUEM
IIPABUJI JEUCTBUH C
BEKTOpaMU

IIpsimoyrosbHas
cucreMa  KOOpAUHAT B
npocrpaHcTBe. KoopanHatsl

BEKTODA. [Ipocreimmue
3a71a4i B KOOpAMHATAX. YTOII
MEXKIY BEKTOPAMH.
CkansipHoe  IpOU3BEAECHUE
BEKTOPOB. Brruncnenne

YTJIOB MEXIy IMpAMBIMH H
IIJIOCKOCTSIMU.

KoopaunatHo-
BEKTOPHBIA  METOJ  IIpHU
pELIEHUH  TIEeOMETPUYECKUX
3aza4

AKTyaJIM3upoBaTh
(bhaKkThl U1 METO/IbI
IJIAHUMETPHH,
PEJIEBAaHTHBIE TEME,
MIPOBOJAUTH aHAJIOTHH.

OnepupoBatb
MOHSATUEM BEKTOp B
IIPOCTPAHCTBE.

DopMyIMpoBaTh
MIPaBUIIO
napasuliesIenunesa npu
CJIIO’KEHUHU BEKTOPOB.

CknaapiBaTh, BHIYUTATh
BEKTOPbI, YMHOXATh
BEKTOp Ha YUCIIO.

N3y4yath OCHOBHBIE
CBOMCTBA 3TUX ONECPALUU.

JlaBaTb omnpenenenue
MPSIMOYTOJIbHOW CHUCTEMBI
KOOpAMHAT B
IIPOCTPAHCTBE.

BrIpa3uTe KOOpAUHATEI
BEKTOpA 4epe3
KOOPJAMHATHI €r0 KOHIIOB.

BrIBOIUTD,
UCIIOJIB30BaTh (hOPMYITy
JUTMHBI BEKTOpa U
PACCTOSIHUSI MEXKITY
TOYKAMH.

Bripaxxats ckanmsapHoe
IIPOU3BEJICHUE BEKTOPOB
4yepe3 X KOOPANHATHI,
BBIYUCIISITH YTOJ MEXKITY
JIBYMsI BEKTOpaMH, JIByMsI
MPSIMBIMH.

Haxoaute yron mexny
MIPSIMOM U TIIOCKOCTBIO,
YTOJI MEXKy ABYyMSI
MIJIOCKOCTAMU
aHAJTUTUYECKUMU
METOJAMH.

BriBoaHTD,
UCIIOJIb30BaTh GOpMyITy
pPacCTOSIHUS OT TOUYKH J10
IIJIOCKOCTH.
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IToBTOpEHUE,
00001IeHNE U
cucTeMaTH3anus
3HAHUH

(7 1)

OcHOBHBIE QUTYPHI,
(dakThI, TEOPEMBI Kypca
IUTAaHUMETPUHU. 3a]1a4uu
TUTAHUMETPHH U METOJIBI UX
PEIICHUS.

OcHOBHbIE QUTYpHI,
(akThl, TEOPEMBI Kypca
CTEepeoOMETpHUH. 3a/1auu
CTEPEOMETPUHU B METO/BI UX
pelieHus

Pewats nipocrenme
3aJIauM Ha HaXOXKICHUE
JUTAH U YTJIOB B
reoMeTpUYeCKux (purypax,
MIPUMEHATH TEOPEMY
[Tudaropa, TeopemsI
CHHYCOB M KOCHHYCOB.

HaxoauTth niomanb
MHOT'OyTOJIbHUKA, KpyTa.

Pacrnio3naBath
1o/100HbIe PUTYPHI,
HaXOJUTh OTHOIIICHUS
JJIVH U TUIOIIaeH.

Hcnonp3oBaTh npu
peLIEeHUN
CTEPEOMETPUYECKHUX 3a]1a4
(haKThl ¥ METOIBI
TJIAHUMETPUU
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Pabouast nporpamma y4e0HOro kypca «BeposiTHoCTD U
CTATHCTUKA»
Lean n3dyyenust yueOHOro Kypca

VY4eOHbIil Kypc «BeposiTHOCTP M CTaTHUCTHKa» 0a30BOrO YPOBHS SIBIISETCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM miKonbl. Kypc mpemnazHadeH s (GOpMHUpOBaHHS y OOYyYaromuxcs
CTaTUCTUYECKOM KyJbTYpbl M IIOHUMAHMUS POJU TEOPUM BEPOSTHOCTEM KAK
MaTEMaTUYeCKOr0 MHCTPYMEHTA I U3YYEHHs CIyYalHbIX COOBITHI, BEIUYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOoOramaroTcsi NPEACTaBICHUS YYalIUuXcs O
METO/IAX UCCIEA0BAHNS U3MEHUNBOIO MUPA, Pa3BUBACTCS IOHUMAaHNE 3HAYMMOCTH
U OOIIHOCTM MaTEMAaTUYECKHUX METOAOB II03HAHUS KAaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI'O MUPOBO33PEHH.

Cognep:kaHue Kypca HaIpaBJICHO HA 3aKPEIUICHUE 3HAHUM, MOJYYEHHBIX MPH
M3YYEHHHM Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IMPEICTABICHUM O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3SAX MEXIYy HUMU Ha BaXKHBIX IPUMEpaX, CHOKETHI
KOTOPBIX MOYEPHHYTHl U3 OKpY’Kawllero mMupa. B pesynpraTe y 00yyarommxcs
JOJDKHO c(pOpMHUpOBATHCS MpPEACTaBICHUE O Haubosiee YHNOTPEOUTENbHBIX U
O0ImMX  MaTeMaTU4YeCKUX  MOJENSX,  HCIOJIb3YyeMbIX I OINUCAHUS
AHTPOINIOMETPUUECKUX U JeMOrpaUuecKux  BEJIMYMH, I[OrPEUIHOCTEH B
Pa3IUYHOrO POJia U3MEPEHUSIX, JJIUTEILHOCTH 0€30TKa3HON pabOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U IPOLIECCOB B OOILIECTBE.

B cooTBeTCTBMM € yKa3aHHBIMH LEISIMHU B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH IIKOJbl HAa 0a30BOM YpPOBHE BbIJIEIEHBI
CIIEyIOIllME OCHOBHBIE cojepxkaTeinbHble JHUHUU: «CiydaliHble COOBITHA W
BEPOATHOCTHY, «CirydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxxHyr0 dYacth Kypca 3aHMMaeT H3y4YEHHE TE€OMETPUYECKOTO H
OMHOMUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEPBhIBHBIMU aHaJIOraMU
— II0Ka3aTeJIbHbIM 1 HOPMAJIBHBIM PaCIIpEICICHUSIMU.

Copnepxxanue nuHuUM «CiydailHble COOBITUS U BEPOSITHOCTH»  CIYXKUT
OCHOBOM JIs1 (DOPMHUPOBAHMSI TPEJCTABICHUN O pacHpelieIEHUU BEpPOSTHOCTEH
MEX/y 3HAUCHUSMU CIy4YalHBIX BEJIMYMH, a TAKXKE 3Ta JIMHUA HEeoOXoauMma Kak
0aza I W3Yy4eHUs 3aKOHA OOJIBIIMX 4YucCel — (YHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIErO B TMpPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3aKOH OOJIBIIMX YHCEN MpPEeIaracTcsi B 03HAKOMUTEIbHON
dbopme ¢ MUHMMAaJIbHBIM UCIIOJIb30BAHUEM MAaTEMAaTUYECKOro (popmMain3ma.

Tembl, CBs3aHHbIE C  HENPEPHIBHBIMU  CIyYaHBIMH  BEJIMYMHAMU,
aKLIIEHTUPYIOT BHHMAaHHME IUKOJHbHUKOB HA OMHCAaHUU M M3YyUYCHHUM CIyYalHbIX
SIBJIEHUIN C MOMOILBI0 HEMPEpPBhIBHBIX (PYHKIMA. OCHOBHOE BHUMAaHUE YJENSIETCS

IMMOKa3aTCJIbHOMY W HOPMAJIbHOMY pPaCIpPCACIICHUAM, IIPU 3TOM IIPCAIIOIaracTcs
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O3HAKOMUTETHLHOE U3Y4YeHHE Marepuaiga O0e3 J0Ka3aTeNbCTB MPUMEHSIEMbBIX
(haxToB.

MecTto Kypca B y4eOHOM ILIaHe

B YyeOHOM maHe Ha W3ydeHHE Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha
0a30BOM ypOBHE OTBOAUTCS | y4eOHBIN 94ac B HEJETIO B TCUCHHE KaXKIOTO roja
oOyueHwusi, Bcero 68 y4eOHbIX YacoB.

Ilnanupyemble mpeaAMeTHBIE pe3yJabTaThl ocBoeHusi IlpumepHoii padoueii
nporpamMmMbl Kypca (1o rogam o0yueHust)

[IpeameTHbIC pe3ynbTaThl OCBOEHUSI Kypca «BeposATHOCTh U CTaTUCTUKA» B
10—11 kmaccax OpPUEHTHUPOBAHBI Ha JOCTH)KEHHE YPOBHS MaTeMaTH4eCKOU
rPaMOTHOCTH, HEOOXOJUMOIO i YCIEIIHOTO pEIIeHUs 3aJad U MpodiieM B
peanbHOM KU3HU U CO3JJaHUE YCIOBUHM JUIsl UX OOIIEKYJIbTYPHOTO Pa3BUTHSI.

OcBoenue yueOHOro Kypca « BeposiTHOCTh U CTaTUCTHUKA» Ha 0a30BOM YpPOBHE
CpelHero o0miero oopa3oBaHus JOKHO 00ECIEeYUBATH JIOCTHIKCHHUE CIIEIYIOIUX
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB:

10 kaacc

e Yurtarh ¥ CTPOUTH TAOJUIIBI U AUATPAMMEBI.

e OnepupoBaTh MOHATHUAMU: CpellHEE apupMeTUUECKOe, MeuaHa, HauOoJblIee,
HaWMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YHCIIOBBIX TAHHBIX.

e OmnepupoBaTh MOHITHAMU: CIYYalHBIA HSKCIEPUMEHT (OMBIT) U CIaydailHOE
COOBITHE, 3JIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIN UCXOJ) CIYyYallHOTO OMbITA;
HaXOJUTh BEPOATHOCTH B OINbITaX C PABHOBO3MOXXHBIMU CIIyYalHBIMU
COOBITHSIMU, HAXOJUTh M CPaBHUBATH BEPOSTHOCTH COOBITHI B HM3yYEHHBIX
CIIyYalHBIX YKCIIEPUMEHTAX.

e Haxomuts u HopMyIHpoBaTh COOBITHS: TepeceueHne U 0ObEIUMHCHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTUBOIMOJOXKHOE JAHHOMY COOBITHIO; IOJb30BaThCS
auarpaMMaMu Disiepa U (GOpMYJION CIIOKEHHUST BEPOATHOCTEW MNpHU pELICHUU
3asay.

e OmnepupoBaTh TMOHATHUSIMH: YCIOBHAs BEPOSITHOCTh, HE3aBHCHMBIC COOBITHS;
HaXOJUTh BEPOSITHOCTU C MOMOIIBIO MPaBUIa YMHOXKEHHS, C TTIOMOIIBIO JIepeBa
CJIy4alHOTO OIIBITA.

o [IpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS TIPU PEIICHUH 3a]1a4.

e OnepupoBaTh TMOHATUSIMHU: WCIBITAHUE, HE3aBUCHUMbBIC WCIBITAHUS, CEpUs
UCIIBITAaHUM, YCIIeX W HeyJaya; HaXOJUTh BEPOSTHOCTH COOBITUH B CepUH
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HE3aBHCHUMBIX UCIBITAHUH /10 TIEPBOTO ycIiexa; HaXOAUTh BEPOATHOCTH COOBITHIA
B CEpUHU UCTIbITaHWN bepHyiu.

e OneprupoBaTb  NOHATHAMMU: Cay4yalHas  BEJMYMHA,  paclpeiciiCHUe
BEPOSATHOCTEN, TarpaMMa paclpeIesICHHUs.

11 knace

e CpaBHMBaTh BEPOATHOCTU 3HAYEHUM CIIy4allHOW BETMYMHBI MO PACIPENEICHUIO
UJIU C TIOMOIIIBIO TUarpaMM.

e OnepupoBarh IMOHATHEM MATEMATHYECKOTO OXUAAHUS; MPUBOJIUTH NPHUMEPHI,
KaK IIPUMEHSECTCA MaTeMaTU4YECKOE OKUIAHUE CIIyYalHOU BEJIMYUHBI HAXOAUTh
MAaTEeMaTUYECKOE 0KUIAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

e lImeTh mpeacTaBieHue 0 3aKOHE OOJIBIINUX YHCE.

e lIMmeTh nIpeAcTaBiIeHUE O HOPMAJIbHOM PacCIpeeICHUN.

Conep:xanue yueOHOro Kypca (mo rogam o0y4eHmus)
10 kaacc

[IpeacraBnenre OaHHBIX C MNOMOUIbI0 Tabmui W auarpamMm. CpenHee
apu(pMeTHyecKoe, MeIHaHa, HauOoJbllleeé W HAaWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCTIEPCUs U CTAaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CnyuyailHple  DKCHEpPUMEHTHI  (OMBITBI) M CIOy4ailHble  COOBITHS.
OnemeHTapHble cOOBITHS (MCX0bl). BeposaTHOCTH cityuaiiHOro coobitus. bauzocts
YacTOTBl M BEPOATHOCTU COOBbITHH. Ciy4yallHble OMNBITHI C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMU.  BepodATHOCTM  COOBITUH B OMbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Onepanun Ha COOBITHSIMU: repecevyeHue, 00BbeIMHEHHE,
MPOTUBOIIONOXKHBIE coObITHS.  [uarpammbl  Oiinepa. dopmyna  cioxeHUs
BEPOSITHOCTEN.

Ycii0BHasg BEPOSITHOCTb. Y MHOXKEHHUE BEPOSITHOCTER. J[epeBo CiryyaiiHOTO
skcrepumenTa. @opmyria MmoaHoM BepossTHOCTH. HezaBucumbie COOBITHSI.

KomOunaropHoe mnpaBwino ymHOxeHus. llepecranoBku u  (axTopuar.
Yucno coueranuil. Tpeyronsnuk Ilackans. ®opmyna 6unoma HeroToHa.

bunapHblii  cimydaiiHBIM  ONBIT  (MCOBITAHHME), YCIEX W Heyjaya.
He3aBucumelie ucnbitanus. Ceprsi HE3aBUCUMBIX MCIBITAHUI 10 IEPBOrO yCIIEXa.
Cepust He3aBUCHUMBIX UCTIbITaHUN bepHyu.

Cnyuaitnas BenuuuHa. Pacnpenenenwe BeposiTHocTed. [{uarpamma
pactipenenenus. [Ipumepsl pacnpenencHud, B TOM 4YHCIE, I€OMETPUYECKOE H
OMHOMHMAJIBHOE.
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11 kacc

YucnoBele XapaKTEPUCTUKN CIYyYaWHBIX BEJIUYMH: MAaTEMATUYECKOE OKHJIAHUE,
JVCIIEPCHS M CTAaHIAPTHOE OTKIIOHEHHUE. [Ipumepsl npruMeHeHnsT MaTeMaTU4ECKOTO
OKMJIAHUSA, B TOM YHMCJIE B 3aJa4ax M3 IOBCEIHEBHOW XM3HU. MaremaTudyeckoe
OKuJaHue OMHApHOM ciy4yailHOW BeaMuMHBL. MaTemMaTuueckoe 0XHIaHUE CyMMBI
CIIy4ailHbIX BEJIMYMH. MaTeMaTH4eCKOE OKUIAHUE U JUCIIEPCHS T€OMETPUYECKOTO
¥ OMHOMMAJIBHOTO pacipeieIeHUN.

3akoH OOJIBIIMX 4YHUCEJI M €ro pojib B HayKe, MNpUpOAe MU OOLIECTBE.
Br160pOoYHBIN METO/T HCCIIEAOBAHUM.

[IpuMepbl HENpPEpPBIBHBIX CIy4alHBIX BeauduH. [loHsATME O mMIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOIAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJIBHOM PacIpeIeICHUN.
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TemaTn4yeckoe n1aHMpPoBaHMe Yy4eOHOr0 Kypca (1o roxamM o0y4eHus)

10 xaacc (34 v)

HaszBanue
pasjaesia (TeMbl)
(KoJIMYeCcTBO YacoB)

OcHoOBHOe coaepxkaHue

OcHoOBHBIE BHIBI
AeSITeJIbHOCTH 00y4aIoIIUXCS

IIpeacraBiaenue | [IpeacraBieHne JOaHHBIX C N3Baexkars nHpOpMaNUIO
JAHHBIX U | IOMOILBIO Ta0JIHII | U3 TabnMi, U JUarpamm,
onucartejbHasi JTUArpaMM. Cpennee | HCNOJIB30BaTh  TaOMUIBI |
CTATUCTUKA apupMeTuyecKoe, MeAHuaHa, | JuarpaMMbl TUTSI
(4 4) HauOOJbIIIeE M HaWMEHbIIIEE | TPEACTABICHHUS

3HAYEHUS, pa3max, | CTATUCTUYECKUX JaHHBIX.
UCIIepCusl, CTaHJApTHOE Haxoguts onucarenbHbIC
OTKJIOHEHUE YHUCJIOBBIX | XapaKTEPUCTUKU JAHHBIX.
HabopoB BouiaBuratb, KpUTUKOBATH
THIOTE3bI 0 XapakTepe
CIIy4YallHOM W3MEHYMBOCTH U
onpenensronmx e¢ pakTopax

Cayuaiinble CiyqailHple  DKCIIEPUMEHTHI BolgenssTe Ha npumepax
ONBITHI ! | (OTIBITHI) u CIIy4yalHbIC | CTy4ailHbIE COOBITHS B
cJIy4aiiHbIe COOBITHS. DneMEeHTapHbIE | ONIMCAHHOM CIIyYallHOM OIIBITE.
COOBITHS, OMBITHI C | COOBITUS (ucxonpl). D®opMyJIHPOBATH YCIOBUS
PaBHOBO3MOXKHBIMH | BepoATHOCTD CJIIy4allHOTO | IPOBEICHUS CIIy4aliHOTO
3JIeMEHTapPHbIMH COOBITHSI. BepostHOocTH | OmIBITA.

HCXO0AAMH COOBITUI B  OMmbITaX C Haxogutsb BEPOSITHOCTHU
B u) PaBHOBO3MOXHBIMU COOBITMMM B ONBITaX  C
AJIEMEHTAPHBIMU COOBITUSIMUA. | PABHOBO3MOKHBIMHU MCXOJIAMH.
[IpakTruueckas pabora MoaenupoBarb OIBITEL €
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HCXOJaMU B
X0J1€ MPAKTUIECKON pPabOThI

Onepanum  Haja Onepanuu HaJ HNcnoab30BaTh guarpaMMbl
CcOOBITUAMU, COOBITHSIMU: nepeceyeHue, | Jilepa u CIIOBECHOE OMHCAHUE
CJIOKeHHe oObeuHEHNE cOOBITHH, | COOBITHI NIT151 HOPMYITUPOBKU U
BEPOSITHOCTEI IIPOTUBOIIOJIOKHBIE COOBITHA. | U300PAKEHUS] OOBETUHEHUS U
B u) JlnarpamMmbl Ditnepa. | mepeceueHusi COOBITHH.

dopmyna CIIOKCHHUS Pemarnb 3aJa4M C
BEPOSITHOCTEN UCIIOJIb30BAaHUEM bopmyIbl
CJI0’KEHHUSI BEPOATHOCTEN

YciaoBHast YcnoBHass ~ BEPOSITHOCT. Pemarsn 3a1a4M Ha
BEPOSITHOCTD, YMHOKEHHE  BEpPOSTHOCTEH. | HAXOXKIECHUE BEPOSITHOCTEH
aepeBo cJiy4aiiHoro | /lepeso CIly4ailHOro | cOObITUIA, B  TOM  YHCIIE
onbiTa, ¢opmyJa | SKCIEPUMEHTA. ®opMyia | yCIOBHBIX C MOMOILBIO JepeBa
MOJIHOM ITOJTHOU BEPOSITHOCTH. | CJIy4YalHOTI'O OIBITA.
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BEPOSTHOCTH u | HezaBucumeblie coObITHS Onpeneasitb

HE3aBHCHUMOCTD HE3aBUCUMOCTh COOBITHUH TIO

coObITHI dbopMmyse W MO OpraHU3AIMU

(6 v) CIIy4alHOTO OIbITA

DJIeMeHTBbI KomOuHatoproe mpaBuiio HUcnoab3oBaTh  MpaBuUiio

KOMOUHATOPUKU yMHOXeHUsI. [lepecTaHOBKM U | YMHOKEHUS JIJIsl IEPEUUCIICHUS

(4 v) dakropual. Ywucno | COOBITHI B CITy4aifHOM OTIBITE.
COYETaHUMU. TpeyrosbHUK IMoan3oBaThest  hopmynnoi
[Nackans. Popmyna OuHOMA | M TpeyroubHUKoM [lackans s
HproTrona ONPEICJICHNS] YN CIIA COYETAHUM

Cepun bunapHsblii CIIy4YanHbIN Pa3ouBaTh CJIOXKHBIC

MOCJIeI0BATEJILHBIX | ONBIT (UCIBITAHUE), YCIIEX WU | SKCIIEPUMEHTHI Ha OT/IEJIbHbIE

HCNBITAHUM Heyaaya. HeszaBucumele | uCIIBITaHUS.

B u) VCTIBITAHUA. Cepus OcBauBaTh MOHATHUA:
HE3aBUCHMBIX HUCIBITAHUWA O | UCIIBITAHUE, cepust
nepBoro  ycnexa.  Cepus | HE3aBUCUMBIX UCIIBITAHUM.
HE3aBUCHUMBIX VCITBITAHNN IpuBoauth NpuMepbI
bepuymnm. cepuii HE3aBUCHUMBIX

[IpakTuueckass paboTa C | UCTIBITAHUM.
HCIIOJIb30BaHUEM Pemars 3amaum Ha TIOMCK
ANEKTPOHHBIX TAOIHUIY BEpPOSITHOCTE  COOBITMI B
CEpPUU UCIBITAHUNA JO0 MEPBOTO
yCIexa U B CEpUSX UCIBITaHUN
bepnymm.
HN3yuarsb B xoxae
NMPAKTHYeCKOil  padoTbl C
WCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0IHI] BEPOATHOCTU COOBITHI
B cepusx HE3aBUCUMBIX
HCTIBITAHUI
CiayuaiiHble Cnyuaiinas BEJIMYMHA. OcBauBaTthb MOHSTHS

BeJIHYHNHBI u | Pacnipenenenue CIydaitHas BEJIMUMHA,

pacupeaeieHus BeposiTHOCTEW.  Jlmarpamma | pacnpeneseHue, Tabauna

(5 4) pactpenenenuda. CymMa | | pacOpenelieHus,  AuarpaMmma
IPOU3BEICHUE CIIy4alHbIX | paclpeIeIICHUS.

BEJIMYMH. [Tpumepsr IIpuBoauThH npuMepbI
pacnpeneneHnil, B TOM YHUCJIE | paclpeeiCeHud, B TOM YHCIIE
r€OMETPUYECKOE U | TEOMETPUYECKOTO u
OMHOMHAIIEHOE OMHOMMAIIBHOTO.
CpaBHuBarthb
pacrpeneneHus CIyYalHBIX
BEJINYUH
Haxoaursb 3HAYECHUSA
CyMMBI M TPOU3BEIICHUS
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CIIy4YailHbIX BEJIUYMH.

Ctpoutb U pacmno3HaBaTh
reOMETPUYECKOe u
OMHOMMAJILHOE paCTIpe/ICICHHE

O0001mIeHNe "
cHCTeMATH3aIHsA
3HAHUH
(6 1)

OnwucarenpHas

CTaTHUCTHKA. Cnyualinbie
OTIBITHI u BEPOSATHOCTH
CIIy4alHbIX COOBITHIA.
Onepauun Haa COOBITHUSIMH.
DneMeHThl KOMOWHATOPUKH,
cepuu HE3aBUCUMBIX
VCIIBITAHUN

IloBTOpATHL W3y4YEHHOE U
BbICTPAaUBaTh CUCTEMY
3HaAHUU

11 xknacc (He meHee 34 1)

Ha3Banmue pasagena
(TemMblI)
(KOJIMYeCTBO YACOB)

OcHoBHOE€ coaecpxaHue

OcHOBHBIE BH/bI
AEATEJbHOCTH 00y4al0IUXCH

IHoBTOpEHME, CiydailHple  ONBITBI | [IoBTOpATH W3y4YEHHOE H
00001IeHNe U | BEPOSITHOCTH CIIy4aillHBIX | BBICTPAMBAaTh CUCTEMY 3HAHUM
CHCTEeMATH3aIUA COOBITHIA. Cepun
3HAHMH HE3aBUCUMBIX HCIIBITAHU .
(4 v) CnyyaliHple  BEJIWYHMHBI U
pacrpeieNIeHus
MaremaTu4yeckoe [Tpumepsl NIPUMEHEHHUS OcBauBath IOHSTHE
0KUIAHUE MaTeMaTUYECKOT0 OXKHMJIAHUS | MATEMaTUYECKOTO OKUJIaHMUSI.
cJIy4aiiHoi (cTpaxoBaHue, jorepes). [IpuBoauts U 00CYXAATh
BeJIHYMHBI MaremaTuyeckoe OXUAaHUE | IPUMEPHI MIPUMEHECHUS
(4 v) CyMMBbI CJIyYallHBIX BEJIWYWH. | MATEMATUYECKOTO  OXUIAHUS.
MaremaTtuyeckoe oxujaaHue | Beluucnar,  mMaTeMaTuuecKkoe
reOMETPUYECKOTO U | OKHUIaHUE.
OMHOMUAIILHOTO Hcnonb3oBaTh MOHSTHE
pacrnpeieneHuit MaTE€MaTHUYECKOTO OKUJIaHUS U

€ro CBOWCTBA NPU pPELICHUU
3ajay.

Haxonuth 10 W3BECTHBIM
dbopMmynamM  MaTreMaTU4YeCKOe
OKHJIaHUE CYMMBI CITy4alHBIX
BCJTUYMH.

Haxomuth 10 W3BECTHBIM

dbopmyslaM  MaTreMaTH4eCKUe
OXKUaHUS CIyYalHBIX
BEJIMYMH, HMEIOIINX
r€OMETPUYECKOE u
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OMHOMHUAILHOE pacnpecaciaCcHus

Jucnepcus /| Hucnepcust U cTaHAapTHOE OcBauBatb HOHSATHUS:
CTaHJAapPTHOE OTKJIOHEHHUE. Hucnepcun | nucnepcus, CTaHJApPTHOE
OTKJIOHEHHE reOMETPUYECKOTO U | OTKIIOHEHNE CIIy4alHOU
cJIy4aiHOMI OMHOMHAIIEHOTO BEJINYUHBI.
BeJINYUHBI pacrpenencHusl. Haxoaute pgucnepcuio 1o
4 4) [IpakTdeckass paboTta ¢ | pacrpeaeicHuIO.
UCIIOJIb30BaHUEM HaxoauTe 10 W3BECTHBIM
AIEKTPOHHBIX TaOJHIL dbopmynam TUCIIEPCUIO
r€OMETPUYECKOTO "
OMHOMMAJILHOTO
pacrpenesneHus, B TOM YUCJE B
X0JIe MPAKTUYECKON paboThI C
WCIIOJIb30BaHUEM BJIEKTPOHHBIX
TaOJINII
3akoH 00JIbIIUX 3akoH OOJBIIMX  YMCE. 3HAaKOMUTBCSA c
yuceJa Bri0opounsbiit METOJI | BHIOOPOYHBIM METOIOM
B4 HCCJICIOBAHUI. HCCIIEIOBAHUSI  COBOKYITHOCTH
[IpakTyeckass paboTa C | JaHHBIX.
UCIIOJIb30BaHUEM N3yuath B X0J1e
AIIEKTPOHHBIX TAOIUI] NpaKTUYECKOH  paboTel ¢
WCIIOJIb30BaHUEM BJIEKTPOHHBIX
Ta0IHII IPUMEHEHUE
BBIOOPOYHOTO MEeToa
HCCIIETOBAHMS
HenpepbiBHbIE IIpumepsl  HENpepbIBHBIX OcBauBatb MTOHATHS:
cJly4aiHbIe CIIy4alHbIX BEJIMYMH. | HEIPEPbIBHAS CIIydaiiHas
BeJINYUHBI DOyHKIMSA IJIOTHOCTH | BEJIMYMHA, HETPEPHIBHOE
(pacnpenesienus) pacnpenenenus. PaBHoMepHoe | pacnipeneseHue, byHKIUSA
(2 9) pacrpeneneHue 51 €ro | INIOTHOCTH BEPOATHOCTH.
CBONCTBA. [IpuBOIMTH IIPUMEPBI
HETPEPBIBHBIX CITy4alHbIX
BEJIMYMH.
Haxonuts BEPOATHOCTHU
COOBITHI MO JaHHOW (PYHKITUU
IJIOTHOCTH, B TOM  YHUCJE
PABHOMEPHOTO paclpeIeICHUs
HopmaiabHoe 3agauM, MNPUBOMASIIME K OcBauBatb MTOHATHS:
pacnpeaejieHust HOPMaJIbLHOMY HOPMAaJIbHOE PACTIPEIEIICHHE.
(2 9) pacIpeneseHuIO. OyHKIUA Beigemares 1o onucaHuro
IJIOTHOCTH 151 CBOWCTBA | ClIy4yalHbIe BEJIMYVHBI,
HOPMAJIBHOTO pacipeiefieHus. | pacrpeaeiéHHbIe 1o

[Ipaktuueckass pabota ¢
UCTIOJIb30BaHUEM

HOPMAJIbHOMY 3aKOHY.
ITpuBoauTH NpUMeEpHI 3a1a4,
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SJICKTPOHHBIX Ta6JII/III

MPUBOJAIIMX K HOPMaJIbHOMY
pacrpeaeneHuro. Haxonuth
YHUCJIOBBIC XapaKTEPUCTHKU
HOPMAJIbHOTO PpAaCHpEICIICHUS
10 U3BECTHBIM (hOpMyJIaMm.

Pemrate 3agaum, CBsI3aHHBIC
C  TNPUMEHECHUEM  CBOMCTB
HOPMAJIBHOTO PaCIpEICIICHUN,
B TOM quCIe c
HCMOJIb30BAHUEM JJIEKTPOHHBIX
TalOIUIL

IToBTOpEHUE,
00001IEeHNEe
CHCTEeMATH3aIUA

3HAHUH
(15 v)

[IpencraBieHne OaHHBIX C
MTOMOIUIBIO TabJIunIL U
Jarpamm, onucaTeIbHast
CTaTHUCTHKA, OTBITHI c
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU,
BBIUHCIICHUE  BEPOSITHOCTEU
COOBITUII € TNPUMEHEHHEM
dbopmyn u  rpaduUeCcKUX
METO0B (KoopMHaTHAas
npsiMasi, JEpeBO, Auarpamma
Diinepa), CIIy4anHble
BEJIMYMHBI U PaCIpeieiIeHus,
MaTeMaTUYECKOE  OXKHUIAHUE
CJIIy4YallHOM BEJIMYMHBI

[loBTOpATH M3y4EHHOE W
BBICTPAWBaTh CUCTEMY 3HAHUHN
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