MYHUIHUITAJIBHOE BIO/ZKETHOE OBIIEOBPA3OBATEJ/IBHOE YYPEXJIEHUE
MBOY COILI Ne12 r. Ilen3sl umenu B.B. Tapacosa.

Paccmorpeno CorsacoBano YT1Bepxaaiw

Ha 3aceganuud MO Ha 3aceJaHuu
Hupextop MBOY COIINe12 r. Tlen3s! umeHn

ITIpoTokon Ne 1 Me1aroru4eckoro "/
or 30 aprycra 2023 . coseta Nel 1ot B.B. Taptosa '/’//’/
[Ipeacenarens MO . H.N. Cnenora

30 aBrycra 2023 r.

T.IO. Bonbimaxosa Tpuxas No168 OJT ot 1 centsbps 2023 T.

PABOYASA TIPOI'PAMMA CPEJHEI'O OBHIET'O
OBPA30OBAHUA

MATEMATUKA
(0a3oBbIil YPOBEHD)

(nas 10-11 karaccoB)

CocraBurenu: yunrenb mateMatuku bospmakosa T.1O.

yuntenb mateMatuky [Hlomxknnaa B.B.

r. [lensa - 2023



INOACHUTEJIBHASA 3AIINCKA

Oo0wmas xapakrepucTuka yuye0Horo npeamera «MaremaTtuka»

[Iporpamma 1o MaremaTwkKe i oOy4arommxcs 10-11  xmaccoB
pa3paboTaHa Ha OCHOBE (eIepaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO
CTaHJapTa OCHOBHOTO 00111ero oopazoBanus (I1prka3 MunuctepcTBa MpoCBeIIeHHs
Poccuiickoit @enepanuu ot 18.05.2023 Ne371 «O6 yrBepxkaeHuu ¢eaepanbHOR
oOpa3oBaTeILHON MporpaMMbl CpeaHero obmero ooOpaszoBanus» 12.07.2023
Ne74228), ®OII COO. c y4€ToM COBPEMEHHBIX MHPOBBIX TPEOOBAHMUI,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAJMLMI POCCHUIICKOTO
oOpazoBaHus. Peanuzamusi mporpamMmbl oOecriedMBaeT OBJIAJACHUE KIHOYEBBIMU
KOMIETEHIIUSIMHU, COCTABIISIONIMMU OCHOBY JJISI CAMOPA3BUTHSA M HENPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yYAIOIINXCA.

B paboueit nporpamMmme yuTeHbI Ujed U MojnoxeHus «KoHIEeNnuu pa3BUTUs
MaTeMaThyeckoro oopazoBanusi B Poccuiickoit denepanuu». B cooTBeTrcTBUM C
Ha3BaHMEM KOHIICMIIMKM, MaTeMaThUueckoe Oo0pa3oBaHHWE MOKHO, B YAaCTHOCTH,
MPEAOCTAaBISATh KaXJAOMY OOYydYaroleMycCss BO3MOXHOCTb JOCTH)KEHHUS YPOBHS
MaTeMaTUYECKUX 3HAaHHWM, HEOOXOAUMOTO JJIsi allbHEUIIEeW yCHenHOW XKU3HU B
oOmiectBe. MIMEeHHO Ha pelieHue ATOM 3ajauu HalleleHa pabodasi mporpamma
0a30BOT0 YPOBHSI.

B snoxy mudpoBoit TpanchopManmu Bcex cdep 4eI0BEUSCKON NeITEILHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boit
MaTeMaTUYECKOW MOJATOTOBKH. Y KE€ B IIIKOJE MaTeMaTHUKa CIY>KUT OMOPHBIM
MpeAMETOM [IJIi M3YyYECHUS CMEXKHBIX JUCIUIUIMH, @ B JKU3HHU TOCJIE IIIKOJIbI
peanbHOM HEOOXOAMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHuUE, YTO TpeOyeT
MOJTHOLICHHOW 0a30BoM 0011e00pa3oBaTeIbHON MOATOTOBKHM, B TOM 4YHUCIE U
MaTeMaTU4ecKod. OTO O0OYCIOBJICHO TE€M, YTO B HAIIM JHU PACTET YHUCIO
CIEUUAIBHOCTEM, CBSI3aHHBIX C HEMOCPEJACTBEHHBIM TPUMEHEHUEM MATEMATHUKU: U
B cepe PKOHOMHKH, U B OM3HECE, U B TEXHOJIOTMUECKHX O0JaCTIX, M JaKe B
rymMaHuTapHbeix cdepax. TakuM oOpazoM, Kpyr oOy4aromuxcs, sl KOTOPBIX
MaTeMaTHuKa CTAHOBUTCS 3HAYUMBIM MPEMETOM, CYIIIECTBEHHO PaCIIUPSICTCS.

[IpakTryeckas mojie3HOCTh MaTEMAaTUKH O0YCJIOBJIEHA TEM, UTO €€ IPEIMETOM
ABJSIIOTCS  yHIAMEHTAJIbHbIE CTPYKTYphl HAIIETO MHUpA: MPOCTPAHCTBEHHBIC
bopMBl W KOJMYECTBEHHBIC OTHOIICHUS OT TMPOCTEHUINNX, YCBAaWBAEMBIX B

HCIIOCPCACTBCHHOM OIIBITC, 10 JOCTATOYHO CJIOKHBIX, HCO6XOI[I/IMI>IX IS Pa3BUTHUA
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HAYYHBIX M TE€XHOJOTMYECKUX HJIEeU. be3 KOHKpETHBIX MaTeMaTHYEeCKUX 3HAHUU
3aTPYJHEHO MMOHMMAaHUE MPUHLMIIOB YCTPOKWCTBA U HUCIOJIb30BAHUS COBPEMEHHON
TEXHUKHU, BOCHPUIATHE W  HMHTEpIpEeTanusi Ppa3sHOOOpa3HOW  COIMANbHOM,
HKOHOMHUYECKOM, MOIUTHYECKON HHpopManuu, ManodPQpeKTuBHA MOBCEIHEBHAS
MpaKkTU4ecKasi JeITeIbHOCTh. KaxqomMy 4enoBeKy B CBOEH KU3HHM MPUXOAUTCS
BBITIOJTHATD JIOCTATOYHO CIIOKHBIE PACUYETHI U COCTABIIATH HECIOKHBIC AITOPUTMBI,
HaXOJUTh HY>KHbIC (POPMYJIbI U IPUMEHSITh UX, BIIaJIETh MIPAKTUYECKUMU MMPUEMAMHU
T€OMETPUUECKUX  HM3MEPeHM U  TMOCTPOCHUM, 4YHUTaTh  WH(OPMAILHUIO,
MPEACTABICHHYI0O B BUJly TaOJMI], JUarpaMMm U TpaduKoB, KUTh B YCIOBHUAX
HEONpeeIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITUH.

OAHOBpEMEHHO C pacuMpeHueM chep TNpPUMEHEHHs MaTeMaTHKd B
COBPEMEHHOM OOIIIeCTBE BCE 00Jiee BaXKHBIM CTAaHOBHUTCS MAaTEMaTUUYECKUN CTUITb
MBIIIUICHUS, TIPOSIBIISIONINIICS B ONPEIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce
M3YYEHHs] MAaTEMaTHUKW B apceHal NMPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIUS U ACAYKIHUs, 000O0IIeHHEe U
KOHKpETU3allusi, aHaliu3 U CHUHTE3, Kiaccupukamuss W CcHCTeMaTH3allus,
abctparupoBanre u aHanorus. OOBEKTHl MaTEMaTUYECKUX YMO3AKIIOUYCHUH,
MpaBUJia UX KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHUH,
CIOCOOCTBYIOT BBIpAOOTKE yMeHUs (POPMyIUPOBaTh, 0OOCHOBBIBATH U JOKA3bIBATh
CY)KJICHUSI, TEM CaMbIM pa3BUBAIOT JIOTMUECKOE MbllUieHUuEe. Beayias poib
MPUHAJICKUT MaTeMaThke B (HOPMUPOBAHUM AJITOPUTMHUYECKON KOMIIOHEHTBI
MBIIIUICHUSI M BOCIHUTAaHUM YMEHUW JEMCTBOBATH IO 3aJaHHBIM aJTOpPUTMaM,
COBEPIIEHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATh HOBbIE. B mporecce pemeHus
3alady — OCHOBHOW y4eOHOH [eATebHOCTH Ha YpOKaX MAaTeMaTHKd —
pPa3BUBAIOTCS TBOpUYECKAs U MPUKIAIHAS CTOPOHBI MBIILICHHUS.

OOyueHnue mMareMaTuke JAa€T BO3MOXKHOCTH Pa3BUBATh y YUalIUXCs TOYHYIO,
palMoHalbHYI0 U UHPOPMATUBHYIO pe€Ub, YMEHHE OTOMPATh HaOOJIee MOIX O ISIIIIHE
S3IKOBBIC, CUMBOJINUECKHUE, TPAPUUYECKUE CPENICTBA JJISI BRIPAKEHUS CYXKJICHHUUN U
HarJISIAHOTO UX MPEICTABICHUS.

HeobxoaumpiM KOMIIOHEHTOM 00111l KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUHU
ABJISIETCST  OOIee 3HAKOMCTBO C METOJAMH TIO3HAHUSl JEHCTBUTEIHLHOCTH,
MPEACTABICHUE O MPEIMETE M METOAE MAaTeMaTUKH, €r0 OTJIUYUS OT METOJIOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0OCOOCHHOCTSX MPUMEHEHUSI MAaTEMATHUKH
JUISL pellieHUs] HayYHBbIX M MPUKIAIHBIX 3a1a4. TakuMm oOpa3om, MaTeMaTHYECKOe
oOpa3oBaHH€ BHOCUT CBOM BKJIaJl B (hOpMHUpPOBAHKE OOIIEH KYJIbTYphI UeJIOBEKA.

N3ydeHne MaTeMaTUKU CIOCOOCTBYET ACTETUUECKOMY BOCITUTAHUIO YEJIOBEKA,
MOHMMAHUIO KPacoThbl U U3AIIECTBA MATEMATUUYECKUX PACCYXKICHUN, BOCIIPUSITHIO
reoMeTpudecKux GopM, YCBOSHHUIO W€ CUMMETPUH.



HEJU U3YYEHUSA YYEBHOI'O ITPEJIMETA «MATEMATUKA»

[TpuopuretnpiMu nenasiMu oOyueHuss matematuke B 10—11 krmaccax Ha
0a30BOM YPOBHE SIBJISIOTCSI:

¢ (hopMupOBaHHE IEHTPAIbHBIX MATEMATHUECKUX OHITHH (YUCIIO, BEIMYMHA,
reoMerpuyeckas purypa, nepeMeHHasi, BEposiTHOCTb, (PYHKIIHs ), 00€CIIeYNBAIOIINX
MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh ~ MaTEeMaTHYECKOTO  0Opa3oBaHUSs
00y4JaroImxcs;

® [O/IBEJICHUE YYaIIMXCSd Ha JOCTYITHOM J/Jii HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY)KAIOIIEr0 MUpa, MOHWUMAaHUE MAaTEeMaTHKU Kak
4acTH O0IIeH KyJIbTypbl YEJIIOBEUECTBA;

® Da3BUTHE HWHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH ydaluxcs,
MO3HABATEIILHON  AKTHMBHOCTH, HCCICAOBATCIBCKUX YMEHHH, KPUTHYHOCTH
MBIIIICHUS, HHTEpPeCca K U3YICHUIO MaTEeMaTHUKH;

e (hopmupoBanre GyHKIUOHATHHOM MAaTEMaTHYECKOW TPaMOTHOCTH: YMEHHSI
pacrno3HaBaTh MaTEMaTUYECKHUE aCTIEKThI B pealIbHBIX )KM3HEHHBIX CUTYAIHUIX U TIPH
U3YYCHUU JIPYTUX Y4YEOHBIX TPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (OpMYIHpOBaTh HMX HA S3bIKE MaTeMaTUKU M CO3/1aBaTh
MaTEeMaTHYECKHE MOJICTH, TPUMEHSATh OCBOSHHBIN MaTEMaTHYSCKHMA ammapatr Jjis
pEIIeHNs] TIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPIPETUPOBAThL W OIICHUBATH
MOJTYYCHHBIC PE3YJIBTATHI.

OcHOBHBIC JTUHUU cofiepkaHus Kypca marematnku B 10—11kmaccax: «Ywucna
U BBIUHCICHUS», «AnreOpa» («Anredpandeckue BBIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»),  «Hawama ~ martemarumdeckoro — ananmsa»,  «[‘eomeTpusi»
(«['eomerpuueckue ¢urypsl u HuX CBOWCTBa», «M3mMepeHHEe T€OMETPUUYECKUX
BETUYMH»), «BepoATHOCT, W cTaTHCTHKa». JlaHHBIC JMHWUW Pa3BHBAIOTCS
napajyiebHO, KaXaash B COOTBETCTBHM C COOCTBEHHOH JIOTMKOW, OJHAKO HE
HE3aBUCHUMO OJIHA OT JIPYyroil, a B TECHOM KOHTaKT€ W B3auMoAencTBHU. Kpome
ATOr0, WX OOBEAWHSCT JIOTHMYECKAas COCTABIIAIONIAS, TPAAWIIMOHHO TMPHCYIIas
MaTeMaTHKe M MPOHU3BIBAIONIAS BCE MaTEMaTUYECKHUE KYPChl M COJIepKaTeIbHbIC
muauu. ChopmynupoBanHoe B DeepaabHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJIapTe CpeaHEro oOIero oOpa3oBaHUs TPEOOBAHHWE «BIIAJICHUE METOIAMHU
JIOKA3aTelIbCTB, aArOpUTMaMH  PEIICHWS 3aJad; yMEHHE (QOpMyIHpOBaThH
OTIPE/ICIICHHS, aKCHOMBI M TEOPEMBI, NTPUMEHATh WX, MPOBOJUTH JOKa3aTCIbHBIC
pacCyXIeHHs B XOJE€ PCIICHHWs 3amavy» OTHOCHUTCS KO BCEM Kypcam, a
dbopMHpOBaHUE JTOTUYECKUX YMEHHUH paclpeesieTCs TI0 BCEM rofaM oOydeHHs Ha
YpOBHE cpeaHero o0miero oopasoBaHus.



MECTO YUEBHOI'O IIPEJJMETA «<MATEMATHUKA» B YYEBHOM IIVIAHE

B cootBerctBun ¢ ®DenepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapPTOM CpeIHEro oliero o0pa3oBaHus MaTeMaTHKa SIBJISIETCS 00sA3aTEIbHBIM
MpeaMETOM Ha JIaHHOM ypoBHE oOpaszoBaHus. Hacrosiein paboueid mporpaMMmon
npeaycMaTpUBaeTCs U3yueHne yueOHoro npeamera «MaremaTiukay B paMKax TPEX
y4eOHBIX KYpPCOB: «AJNreOpa U Havajla MaTeMaTHUECKOTO aHainu3a», «['eomeTpus»,
«BeposiTHOCTP W cratucTUKay. @DopMupoBaHWE  JIOTUYECKMX  YMEHHUU
OCYIIECTBISICTCS Ha TMPOTSHKCHHMM BCeX JeT oOydeHus B CTaplied IIKoJe,
a DJIEMEHTHI JIOTUKH BKJIFOYAIOTCS B COJIEP’KaHKME BCEX HA3BAHHBIX BBIIIE KYPCOB.

B cootBerctBHE ¢ ®I'OC COO marematuka B 10-11 xiaccax maremaTHKa
M3Yy4yaeTcsl B paMKax CIEIyIOIUX yYeOHbIX KyPCOB:

«Anrebpa Hayana aHaiauzay, «I'eomeTpus», «BepoITHOCTh M CTATUCTHKAY.

Vuebnbit mman MBOY COII Ne 12 r. IleH3bl OTBOAUT Il M3yYCHUS
marematukn B 10—1lkmaccax oTBOAUT 5 ydueOHBIX 4acOB B HENEIIO B TEUCHUE
KakJ10ro roga o0y4eHus, Bcero 340 yueOHBIX 4acoB.

«Anredpa 1 HayaJla MaTeEMAaTUYECKOr0 aHalnu3a», yueOHuk 11 10-11 kiaccoB
Anumos 1L A., Komsirun FO.M., TkaueBa M.B. u apyrue. (AxkunoHepHoe o01IecTBO
«M3narenbctBo «IIpocBerieHue)

«I"'eomeTpust», yueOnuk 115 10-11 kmaccon

Aranacsa JI.C., byry3oB B.®., Kagomuer C.b. u npyrue.(AKIHOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemienne»)

OCBOEHUSA YYEBHOI'O NIPEIMETA «<MATEMATHUKA)>

OcBoenne yueOHOro mnpeaMera «MaremaTukay JODKHO OOecreurnBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHUsl CICAYIOIMNX JIUYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO TIpeIMeTa
«MareMaTHuka» XapaKTepU3yITCS:

['paxxaaHCKOE BOCIIMTAHHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOM MO3ZUIIMN O0YJAIOIIErocsi KaKk aKTUBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl WU TIpP.), YMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C WX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

[TaTprOTHYECKOE BOCIIUTAHHUE:




c(hOPMHUPOBAHHOCTHIO POCCUICKON TPAKIAHCKON MICHTUIHOCTH, YBAKEHUS K
MPOIIUIOMY Y HACTOSIIEMY POCCUICKOW MAaTEMATUKH, IIEHHOCTHBIM OTHOUIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JACSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OyAYIIETO.

OCTETUYECKOE BOCTIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEILICHUH, PACCYKICHNUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pu3NIECKOE BOCIIUTAHUE:

cOPMHUPOBAHHOCTHIO yMEHHUS TMPUMEHITh MAaTeMAaTHUYEeCKHUE 3HaHUS B
WHTEpecax 3/J0pOBOT0 U 6e30macHoro oOpasa KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3HUUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEIbHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYyJIy, OCO3HAHHWEM IICHHOCTH TPYAOJIOOHS; WHTEPECOM K
pasnuyHeiM  chepaM  TPOPECCHOHAIBHON  JEATEIIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M ¢€ MPHIOKCHUSIMH, YMCHHEM COBEPIIATh OCO3HAHHBIH BBIOOP
Oynymeit mnpodeccud W pealn30BBIBaTh COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTHYCCKOMY OOpa30BaHHUIO U
caMO00pa30BaHUI0 Ha TMPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYCCKUX 3a/1a4 MATEMAaTUYCCKOM HAIIPaBICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYphl, IOHUMaHUEM BIIMSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOIHOW M COLMAIBHOMN
Cpeabl, OCO3HAHHEM TIJ00AIBHOTO XapakTepa JKOJOTHYECKUX IMpoOseMm;
OpPUCHTAlIMEM HAa MPUMECHEHHE MATEMATHUYECCKUX 3HAHWUW JUIS PEIICHHS 3aaad
B 00JIaCTH OKpY’KalIlel cpelbl, IUIAHUPOBAHUS TIOCTYNIKOB W OIEHKH HX
BO3MOKHBIX MMOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

IleHHOCTH HAYYHOTO NO3HAHUSL:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM MPaKTUKH, [MOHUMaHUEM

MaTeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW MeSTeNIbHOCTH, ITaroB €&
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pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs [MBWIN3AIMW; OBIAJACHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyIbTypOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO U HCCIIEAOBATEIBCKYIO JEATEIHHOCTh
WHIUBHUIYAJIBHO U B TPYIITIE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MeTtamnpenMeTHbIe Pe3yIbTaThl OCBOSHUS IMPOTPaMMBI y4eOHOTO IpeaMeTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCMEUAMU.

1) Vhusepcanvhuie no3nasameinbHule Oelicmaus, obecneuusaiom
Gopmuposarue 06A308bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS  (0CBOeHUe
Memo008  NO3HAHUSL — OKpYJcamweeo  Mupa;  npumMeHenue  J102UHeCKux,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).
ba3oBbI€ JIOTHYECKHE ACUCTBUSA:

® BBISIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy [MOHATUAMH;, (HOpMyIHpoBaTh
OTIpEeJICIICHHS TIOHATUN; YCTAaHABINBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

® BOCIIpUHUMATh, (OPMYJIHpPOBATH U  MPEeOOpPa3OBBIBATh  CYKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, AMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

® BBISIBIIATH ~ MaTeMAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeursi B (pakTax, MaHHBIX, HAOTIOJEHUSAX U YTBEPKICHUSX; IMpeasiaraTh
KPUTEPHUH JJIsl BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEYUHIA;

e JieNlaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

& TIPOBOIUTH CaMOCTOSITEIIEHO JI0Ka3aTelIbCTBA MaTeMaTHIECKUX
YTBEPXKJICHUM (MpsMbIE W OT TPOTHUBHOIO), BBICTPAUBATh AapTryMEHTAIIHUIO,
MIPUBOJNTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBI;

® BHIOMpPATH CHOCOO perieHus y4eOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HanOoJIee MOIXOIAIINN C YIETOM CaMOCTOSTEIHLHO
BBIJICIICHHBIX KPUTEPHUEB).
ba3oBbIe nCCIIeI0BATENBCKUE ICUCTBHUS:

® UCIIOJI30BaTh BOIPOCHI KaK HCCIEHOBATEIbCKUN WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;



® [IPOBOIMTH CAMOCTOSATEIHHO CIITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICOBAHKE
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOI0 00BbEKTa, SIBJICHHMS, IpoIiecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKTy O0OBEKTaMH, SIBIICHUSAMH, IIPOLIECCAMH;

® CaMOCTOSITCIIBHO (hOopMyIHpOBaTh 00OOINEHUS M BBIBOJABI [0 PE3ysibTaTaM
NPOBEAEHHOTO  HAONIOACHHS, HCCJCJAOBAaHWSA, OICHHBATh  JIOCTOBEPHOCTH
IOJIyYEHHBIX PE3yJIbTaTOB, BEIBOIOB M 0000IIEHUIA;

® IIPOrHO3HPOBATh BO3MOXKHOE pa3BHTHE IPOIECCa, a TaKXKe BBIJIBUTaTh
IIPEJIITOJIOKECHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.
Pabora ¢ nudopMaimen:

® BBISIBIIATH Je(ULIUTHI MHPOPMALIUU, JaHHBIX, HEOOXOUMBIX ISl OTBETA Ha
BOIIPOC U JIJIs PELLICHUS 3a]1a4u;

® BEIOMPATH HH(POPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIIUIO PA3IMYHBIX BUIOB U POopM
IIPEICTABIICHHUS;

o CTpyKTypHupoBaTh MH(OPMALINIO, TPEJACTABIATh €€ B pa3IUYHbIX (opMax,
WUTIOCTPUPOBATh IpapuuecKH;

® OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEIIbHO
c(OPMYIUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanohvie  KOMMYHUKAmMUGHble  OeliCMeuUs, obecnevusarom
CchoOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.

OOmenue:

® BOCHPUHUMATH U (OPMYJIUPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1eisMU OOILEeHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOJYy pEIICHUs 3a7add,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar,

® B X07Ic OOCYXJ€HHUSI 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJieMBbl, pelracMoi 3ajgayd, BBICKA3bIBaTh HJEH, HAIleJCHHbIE Ha TIOHMCK
pElIEHHUs; COMOCTABJISITh CBOU CYXICHUSA C CYXICHUSIMHU APYTUX YYACTHHKOB
Jyanora, oOHapyXUBaTh Pa3jiMuyue U CXOJCTBO MO3UIIUNA; B KOPPEKTHOU (opme
dhopMyIUpOBaTh PA3HOIIIACHS, CBOU BO3PAKCHUS;

® [IPEJICTABIISITh PE3YJIBTAThI PEIICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTA; CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayUTOPHUH.

CoTpyIHHUYECTBO:

® [IOHUMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYaJIbHOU
paboThl TpW pemeHud YYeOHBIX 3aJad; MPUHUMATH IeIb COBMECTHOU
NeSATEeTLHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpencisiTh
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BUJIBI pabOT, TIOTOBAPUBATHCS, 00CYKAATh MPOIIECC U pe3yabTaT paboThl; 0000AaTh
MHEHUS HECKOJIBKUX JIFOJIEH;

® y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CykaeHuss, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbD) U UHBIEC); BHITIOJIHATH CBOIO YacTh PadOTH U KOOPAHUHUPOBATH
CBOM JICHCTBHS C JPYTMMH WICHAMU KOMaH Ibl; OIEHUBATh KAUECTBO CBOETO BKJIA/Ia
B O0mMii TPOAYKT TO KpUTEpUsM, C(HOPMYIHUPOBAHHBIM  yYaCTHUKAMU
B3aMMOJEHCTBHUSIL.

3) Vhusepcanvhvie pezynamueHbvle oeticmaus, obecneyusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
CamoopraHuzanus:

® COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 3a/1a4l, BRIOUPATh CIIOCOO PEIICHHS C
Y4ETOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMHU  [IO3HABAaTEJIbHOW peduieKCuM KakKk  OCO3HaHUS
COBEPIIAEMBIX JECUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIAAECTh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoOLEecca M pe3ysbTaTa peleHUs
MaTEMAaTUYECKOU 3a/1a4H;

® NIPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 33]1a4H,
BHOCUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE pe3yJibTaTa IEIM U YCJIOBHUSAM, OOBSICHSTH
IIPUYXHBI JOCTHKEHUS WM HEAOCTHUKEHHS PE3YIbTATOB JEATEIIbHOCTH, HAXOAUTD
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
HHPE/IMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus [IpumMepHoil pabodeil mporpaMmbl 1O

MaTeMaTUKe MPEeJICTaBICHbI IO rojaM OOy4YeHHUs B paMKaxX OTACIbHBIX KypCOB B
COOTBETCTBYIOIIUX pa3jeiax HacTosen [IporpamMel.

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A».

e u3yvyeHusi yaeOHOro Kypca
Kypc «Anrebpa u Havajla MaTeMaTUYECKOTO aHaju3a» SIBISETCS OJHUM M3
HanOoJIee 3HAYUMBIX B ITPOTPAMME CTapIliel IIKOJIbI, TOCKOJIbKY, C OJTHOH CTOPOHBI,
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OH o0ecreuynBaeT WHCTPYMEHTAJIbHYIO 0a3y Il WM3y4YeHUsS BCEX E€CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYrod CTOpPOHBI, (hOPMUPYET JIOTHUYECKOE U aOCTPaKTHOE
MBIIIJICHUE YYalluXcsd Ha YPOBHE, HEOOXOAMMOM JJiI OCBOCHHS KYpCOB
nH(OpPMaATHKHU, O0IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
y4YaIyecs OBJIAJICBAIOT YHUBEPCAILHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHpyeT CBOU JOCTHKEHHUS B MaTeMaTudeckon popme.

Kypc anrebpbl 1 Hadasr MaTeMaTUYECKOTO aHajan3a 3aKJIaIbIBaeT OCHOBY IS
YCHENIHOTO OBJAJCHHUS 3aKOHAMU (U3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMUKM U OOIIECTBEHHOW >KU3HU, TO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh WX B MOBCEAHEBHOW >XKHU3HU. B TOXe Bpemsi oBiajieHHE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKICHUSI, UCTIOJB30BaTh 0000IEHNE U KOHKPETH3AINI0, a0CTparupoBaHUE H
aHAJIOTHI0, (OPMHUPYET KPEaTUBHOE M KPUTHICCKOE MBITIUNICHHE. B X01e n3ydeHus
anreOppl M Havall MaTEMAaTHYECKOTO aHaiu3a B CTapilied IIKOJIEe ydJalluecs
MOJIYYalOT HOBBIM ONBIT peIIeHUs MPUKIAIHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIETICH pealbHbIX CUTYyalluii M HMHTEpIpeTaluu
MOJIYYCHHBIX ~ PEIICHWH, 3HAKOMATCA ¢  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH B TpHUpOJAE, HAyKe W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc oOmamaer 3HAYMTENBHBIM BOCIUTATCIBHBIM TOTCHIIMAIIOM, KOTOPBIH
peanu3yeTcs Kak uyepe3 y4eOHbId MaTepual, CIOCOOCTBYIOIMUNA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,
TpeOyromen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOIOJKUATEITLHOM
KOHIIEHTpAIlMU BHUMAHUS U OTBETCTBEHHOCTH 3 MOJTYYCHHBIN PE3ysbTarT.

B ocHOBe MeToMKHM 00yUueHus anredpe 1 HadalaM MaTeMaTHIeCKOTO aHaIn3a
JICKUT NEATCTHOCTHBIA IPUHITUT OO yICHHUSI.

B cTpykType kypca «Anrebpa u Hadala MaTeMaTHYECKOTO aHAN3a» MOXKHO
BBIJICIUTD  CIEAYIOIIME COJEPKATeNbHO-METOIMYeCKue JuHuU: «Yucna u
BBIYHCIICHUS», «DYHKIMU U Tpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hawaa
MaTeMaTU4YeCcKoro aHanmm3a», «MHoxkecTBa © JIoTHMKa». Bce OCHOBHBIC
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM W3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET
oOydYeHHs B CTapIIel IIKOJIe, €CTECTBEHHO JOIOIHSSA IPYT APyra M MOCTEIICHHO
HACBIIIASICh HOBBIMU TEMaMH U pasjesiaMid. MOXHO ¢ YBEpEHHOCTBIO CKa3aTh, YTO
JAHHBI KypC SBJIICTCSI HMHTETPATUBHBIM, TIOCKOJBKY OOBeIuWHSET B cebe
coJiep KaHNe HECKOJbKUX MAaTEeMAaTHUYECKUX JUCIHILINH: anredpa, TPUTOHOMETPHS,
MaTEeMaTUYeCKU aHaIM3, TEOPHUs MHOXECTB H Ap. [lo Mepe Toro kak yuaruecs

OBJIaJICBalOT Bc€ Oojiee IMMPOKMM MaTEeMaTHYECKUM almapaToM, Yy HHX
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MOCNIEI0BATEAbHO  (POPMHUPYETCSI M COBEPIICHCTBYETCSI yMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJENb PEAIbBHOW CUTYallMU, IPUMEHATh 3HAHUS, TIOJIYYEHHBIE B
Kypce «Anrebpa ¥ Hadajga MaTeMaTHYEeCKOrO aHaiu3a», Ui pelieHUs
CaMOCTOATENLHO  CPOPMYJIUPOBAHHON MaTeMaTHUYeCKOW 3ajayd, a 3aTeM
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

CopepxarenpHO-MeTOAMYECKas JIMHUS «Yucaa W BBIYMCICHHS 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAa4yaTO B OCHOBHOW MIKoJie. B crapuield mkose oco00e BHUMAHHE YJIEISETCS
(GOpMHUPOBAHUIO TMPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTEILHOIO YHCIA, YMEHUE
palMOHAJIBHO BBINOJIHATh JIEUCTBUS C HHUMH, JA€laTh INPUKUIKY, OLIEHUBATH
pesynbrar. OOyyaromuecss NOJYYarOT HABBIKM TNPUONMKEHHBIX BBIYMCICHHM,
BBITIOJTHEHUS JIEUCTBUM C YKCJIaMH, 3alUCAaHHBIMU B CTaHAApPTHOU (Qopme,
MCITOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKCHHI.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCs Ha MPOTSIKEHUU BCETO
oOyueHusi B CTaplield INIKOJie, IOCKOJIbKY B KaXJOM pazJliele MpOorpaMMbl
IIPELYCMOTPEHO pELIEHUE COOTBETCTBYIOLIMX 3aJad. Ydalluecs OBJIAJEBAIOT
pPa3IMYHBIMM METOJAMH pELICHUS LEJbIX, PAlMOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUYECKHX YPABHEHHI,
HEpaBEHCTB U X cucteM. [loydueHHble yMEHUS UCTIOJIb3YIOTCS ITPU UCCIIETOBAaHUN
(GyHKUMKA C TOMOILBIO MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/ad U 3a7ad Ha
HaxXOXXJEHUE HauOONBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlanHas
colepKaTesNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHpoBaHHE YMEHUMN
BBIMOJHATh pacuy€rbl 1Mo ¢GopMysiaM, NpeoOpa3oBaHUsl LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHMM, a TaKKe BBIPAXKECHUH,
COJEpKalIMX CTENEHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepHuaia IpOUCXOIUT ajbHENIee pa3BUTHE aITOPUTMUYECKOT0 U a0CTPAKTHOTO
MBIIUICHUS Y4YallUXcs, (OPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PacCyXIEHUMH,
paboThl C CHUMBOJIbHBIMU (OpMaMH, TMPEACTaBICHUS 3aKOHOMEpPHOCTEH H
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AnreOpa npemaraeT 3QpheKTuBHbIC
WHCTPYMEHTBI Ul PELICHUs NPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJIIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTouueckass JuHUS «DyHKUIMH U TrpapuKu» TECHO
NEPeruIeTaeTCs ¢ IPYruMHU JIMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIeIOBATENBHOCTh N3YUeHUsl MaTepuaa. M3yueHue cTeneHHoM, moKa3aTebHOH,
JorapuMUYECKOd U TPUTOHOMETPUYECKUX (YHKLMA, UX CBOWCTB U Tpa(UKOB,
UCIOJIb30BaHue (QYHKIUHN Ui pEelIeHUs 3a/1a4y U3 IPYruX y4eOHBIX IMPEIMETOB U
peanbHOW >KM3HUM TECHO CBS3aHO KaK C MAaTeMaTMYECKUM AHAINA30M, TaK U C

pelIeHreM ypaBHEHUW U HepaBeHCTB. [Ipu 3ToM Oo0sbIlIoe BHUMAHUE yIETISETCS
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(OpMHUPOBAHUIO YMEHHUSI BbIpaXaTh (POpPMyIaMH 3aBUCUMOCTH MEXAY pPa3IuIHbBIMU
BEJIMUMHAMH, UCCIICJIOBaTh TOJNYYCHHbIE (DYHKIIMHA, CTPOUTh UX TpauKy.
Martepuan 3Tol cofiepKaTeIbHOM JTMHUH HaIleJIeH Ha pPa3BUTHE YMEHHUI U HABBIKOB,
MO3BOJIAIOIINX BBIPAXKATh 3aBUCIMOCTH MEXKIY BEIMUYMHAMH B Pa3IUYHOU dopme:
aHAJIMTUYECKOU, Trpaduueckod u cioBecHo. Ero wusydyenwe crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHHUIO U
KOHKPETH3AI1H, UCIIOJIb30BAHUIO aHATIOTHIA.

ConepxarenpHas nuHUS «Hadanma MareMaTH4eCKOro aHaln3a» IO03BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaK W MPHUKJIAJHBIX 3a/1ad,
JOCTYIHBIX OO0YYArOIIMMCSI, Y KOTOPBIX MOSBIISIETCSI BO3MOYKHOCTD HCCIIEIOBAThH H
CTpOUTH rpaduku (PyHKINH, OPEACNIATh UX HAaNOOIBIINE U HAUMEHBIIINE 3HAUCHUS,
BBIUUCTIATH TUIOMAAn GUTryp U OObEMBI Ted, HAXOAUTh CKOPOCTH U YCKOPEHUS
nporieccoB. JlaHHas cojaep)kaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUS MAaTeMaTHYECKUX MOJENel peanbHbIX CHUTyalluil, HaXOXKJICHUS
HAWIYYIIEro PEelieHUs] B MPUKIATHBIX, B TOM YHCJIE COLMATBHO-IKOHOMUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHMUYECKOI'O aHajlu3a CIOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (POPMAILHO-JIOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
dbopMHUpPOBaHUIO YMEHUN pacOo3HABATh NMPOSBIICHUS 3aKOHOB MAaTEMaTHKU B HayKe,
TeXHUKE U HUCKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOUIUXCSA pE3yNbTaTax,
MIOJTyYEHHBIX B XO/I€ Pa3BUTHSI MATEMATHKH KaK HAyKH, U UX aBTOPaX.

CopepxarenpHO-MeTOIMYecKas: TMHUSA «MHOXKECTBA M JIOTHUKa» B OCHOBHOM
MOCBSIIEHA  DJIEMEHTAaM  TEOPHUH  MHOXECTB. |€0peTHKO-MHO>KECTBEHHBIC
MPEICTABIICHUS TTPOHU3BIBAIOT BECh KypC HIKOJIHHOM MaTeMaTUKH U TPEaiararoT
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
IPUJIO’KEHUH, OHU CBS3BIBAIOT pa3Hble MATEMaTUYECKUE AHUCLUIUIMHBI B €AUHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCThH IIKOJBHMKY HMOHMMAaTh TEOPETHKO-
MHOKECTBEHHBI S3bIK COBPEMEHHONW MAaTeMAaTHKH M WCIOJIb30BaTh €ro s
BBIPQXEHHS CBOUX MBICIICH.

B kypce «Anrebpa m Hadama MaTEeMaTHMYECKOTO aHAINW3a» MPUCYTCTBYIOT
TAaK’K€ OCHOBBl ~MAaT€MaTUYECKOT0 MOJEIUPOBAHUS, KOTOpPbIE IPHU3BaHBI
c(opMUPOBATH HABBIKW MTOCTPOCHUSI MOJIEJIEH peabHbIX CUTYAllUi, HCCIET0BAHUS
TUX MOJEJIed C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPIPETALUN TTOJTYICHHBIX PE3YyIbTaTOB. TaKue 3a/1aHus BIUICTCHBI B KQXKIBIH U3
pa3aeNioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepral Kypca IUPOKO UCIIOIb3YETCS TS
pelIeHns TPHUKIAIHBIX 3a7ad. [lpu pemeHun peanbHBIX MPAKTUYECKUX 3a/ad
ydaniecs: pa3BUBAIOT HAOIIOAATETbHOCTh, YMEHHUE HAXOAWUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, WCIOJIB30BATh AHAIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobsieMy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEILEHUS MPHUKIAIHBIX
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3a/lad OPTaHM3YeTCsl B MPOIECCE M3YyUEHUS BCEX TeM Kypca «Anrebpa u Hadana
MaTEMaTUYECKOTO aHaTN3ay.

MecTo yueOHOro Kypca B Y4eOHOM IIaHe

CornacHo yueOHoMy maHy B 10—11 knaccax u3ywaeTrcsi y4eOHBIH Kypce
«Anrebpa ¥ Hayajga MaTeMaTHYECKOrO aHaln3a», KOTOPBIM BKJIOYAET B ce0s
CIIEIyIOIIME OCHOBHBIE paslenbl coaepxaHus: «Yuciaa W BBIYHMCICHUD,
«YpaBHEHHS U HEpaBeHCTBay, « DyHKIUN U rpadukm», «Hayama matemaTuyeckoro
aHanu3a» U «MHOXEeCTBa U JIOTUKA.

B YueOHOM miaHe Ha u3ydeHHe Kypca ainreOphl U Hayal MaTeMaTUYECKOTO
aHaiM3a OTBOJAUTCS 2 ydyeOHBbIX yaca B Henmento B 10 kiacce n 3 yueOHBIX yaca B
Hezenmo B 11 kmacce, Bcero 3a j1Ba rona ooydenusi —170 yueOHBIX 4acoB.

IlinanupyemMble npeaMeTHbIE Pe3yJbTAaThl 0CBOCHUS
padoueii mporpaMmmbl Kypca

OcBoeHne yuyeOHOro Kypca «Anredpa U Havyajla MaTeMaTHYECKOTO aHAIU3ay
Ha YPOBHE CPEJHEro OO0Iero oOpa3oBaHUs JOKHO OOCCIEYMBATH JOCTHIKEHUE
CJICAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOR:
Yuciaa 1 BBIYMCTIEHUS

e OmnepupoBaTh TMOHATUSAMH: PAUOHAIBHOE W JEUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, IPOLEHTHI.

e BpmonHAT,  apudmMeThyeckue — omepamud € pPalUMOHAIBHBIMH U
JNEHCTBUTEIBHBIMU YHCIIAMH.

¢ BrInonHATh NPUOIMKEHHBIE BEIYMCIICHUS, UCTIOIb3YS NMPAaBUIIa OKPYTICHHUS,
JenaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BHIYMCICHHM.

e OrnepupoBaTh NOHATHSAMH: CTENEHb C LEJIBIM IOKAa3aTeJIeM; CTaHAApTHas
dopmMa 3amucu AECUCTBUTEIBHOIO YHCIA, KOPEHb HATypaJbHOM CTENEHH;
UCIOJIb30BaTh MOJAXOAAIIYI0 (OpMY 3almUCH JEUCTBUTENBHBIX YHUCEN JIf
pelIeHus NPAKTUYECKNX 3a1a4 U NPEACTaBICHUS JaHHbBIX.

e OnepupoBaTh NOHATHSAMU: CHHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOTO yIJa;
UCIOJB30BaTh  3alMCh  IPOU3BOJIBHOIO  yIVIa  4Yepe3  OoOpaTHbIe
TPUTOHOMETpUUYECKUE (QYHKIUH.

e OnepupoBaThb NOHITUSIMHU: HATypajbHOE, IIEJI0€ YKCIO; HCIOJIb30BATh
NPU3HAKK JCJIUMOCTH LENBbIX YHUCEJ, PAa3J0XKEHUE 4YHUCia Ha MPOCTbIe
MHOKHUTEIN JUIsl peLIeHUs 3a/1ay.

e OrnepupoBaTh NOHATHEM: CTENEHD C PALMOHAIBHBIM ITOKA3ATEIEM.

e OnepupoBaTh MOHATUSIMHU: JIOTapU(PM yuKca, NECATUYHBIE U HATypaJbHbIE

JgorapupMsl.
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YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATUAMU: TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO; LIENOE,
paloOHAaJIBHOE, MppanvoHaIbHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHUE;

BeimonHiTh MpeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUA W pelIaTh
TPUTOHOMETPUUECKNE YPABHECHMUS.

BeimonHAaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HPPAllMOHAIBHBIX
BBIDOKEHUM W pelaTb OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX U
VPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA ISl PEILICHNS] MATEMAaTUYECKUX 3a7a4
W 3a]1a4 U3 Pa3JIMYHbIX 00J1aCTel HAYKH U PEabHOU KU3HH.

[TpumensaTh CBOMCcTBa CcTemeHW Uil IPeoOpa3oBaHUsl  BBIPAXKECHUI;
OIIEPUPOBATH IOHATHUAMU: II0KA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO,
pelIaTh OCHOBHBIE TUIIBI II0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.
BoInonHAT  MpeoOpa3oBaHUsl BBIPAXKEHUM, COAEPKAIIUX JIOrapu(Msbl;
ONEpUPOBATh MOHATHAMU: JOTapu(PMUUYECKOE YpaBHEHUE M HEPABEHCTBO;
penaTh OCHOBHBIE TUIIbI JOTapu(MUYECKUX YPABHEHUI U HEPABEHCTB.
HaxoauTe perieHus npocTenmx TPUroHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh MOHATHUSIMU: CUCTEMA JIMHEWHBIX YPABHEHUU U €€ PEIICHHUE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM ISl PELICHUS NPAKTHYECKUX
3a/1a4.

Haxoauts peuienus npoCcTenmx CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MopnenupoBaTh pealibHble CHTyalldd Ha S3bIKE anreOpbl, COCTaBJISATh
BBIPAXXEHUS, YPABHECHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4yM, HCCIIENOBATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa anreopsbl.

DyHKIUHN U TPAPUKH

OmnepupoBarh MOHATUAMU: (QYHKIHUS, CIOCOOBI 3a1aHusi QyHKIUMHU, 001acTh
OTpEJEICHHS] 1 MHOXECTBO 3HaueHuM QyHKUIUHU, Tpaduk GyHKIIMH, B3aUMHO
oOpaTHbIe (PYHKITUH.

OmnepupoBaTh MOHATHSIMH: YETHOCTh W HEUETHOCTH (YHKIUH, HYJIH
(GYHKITH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBath rpaduky GyHKIMIA 715 pellieHrs ypaBHEHUH.
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e CrpouTh M yuTaTh rpaUKU JUHEHHON (YHKIUH, KBAAPATUYHON (PYHKLMH,
CTENEHHON (PYHKIIMH C LEJIBIM MOKA3aTENIEM.

e lcnonw3oBath rpabuku GYHKOUA OIS WCCICAOBAHUS MPOIECCOB U
3aBUCUMOCTEN MpH PEIIeHHH 3aJad W3 IPYTUX Y4YEeOHBIX MPEAMETOB U
peasibHOM KU3HU; BhIpaxaTh (POpMyIaMH 3aBUCUIMOCTH MEKy BEJIMUYUHAMHU.

e OmnepupoBaThb TOHATUAMU: TEpUOANYECKas (QYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOYKM 3KCTpeMyMma (yHKUMH, HauOoJiplee U
HaMMEHbIIIee 3HAYEHUS (PYHKIMU HA MPOMEKYTKE; MCIOJIb30BaTh UX IS
UCCIIeIOBaHMs PYHKIIMU, 3aJaHHOU TpaduKOM.

e OmnepupoBaTh MOHATHUAMH: TpapUKU MOKA3ATEIBHOU, JOrapupMUYECKON U
TPUTOHOMETPUUYECKUX (QYHKIUH; H300pakaTb HMX Ha KOOPAMHATHOU
IIJIOCKOCTHU U UCIIOJIB30BaTh JUIs PEILICHUSA YPABHEHUM U HEPABEHCTB.

e 300paxkaTh Ha KOOPAMHATHON MJIOCKOCTH IPaUKH JIMHEHHBIX YpABHEHUIN
Y WCIIOJIBb30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUN.

e lcnonp3oBaTh rpaduku (QYHKIMM [ UCCIENOBaHMUS TPOIECCOB U
3aBUCUMOCTEH U3 APYTUX Y4€OHBIX AUCLUIUIMH.

Hauaja MmaTeMaTH4eCKOro aHajinu3a

e OmnepupoBaTh TMOHATUSAMH: TIOCJIEIOBATEIBHOCTh, apudpMeThuecKas u
F€OMETPUYECKAS] IPOTPECCHUMN.

e OrnepupoBaTh TMOHATUAMH: OECKOHEUHO YOBIBAIOIIAs TE€OMETpUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

e 3ajaBaTh NOCIEIOBATENBHOCTU PA3TUYHBIMU CIIOCOOAMH.

e licnonp30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUM ISl PELLICHUS
peaNbHbIX 33J1a4y MPUKJIAIHOTO XapaKTepa.

e OmnepupoBaTh MOHATUSIMU: HEMIPEPhIBHAS (QYHKIIHS; TPOU3BOIHAS (YHKIUU;
UCIIOJIb30BAaTh T€OMETPUYECKUN M (PU3UUYECKHN CMBICT TPOU3BOIHON ISt
pelIeHus 3a1ay.

e Haxonuth Npou3BOIHBIE AIEMEHTAPHBIX (YHKITUN, BBIYUCIISITH TPOU3BOTHBIE
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHIA.

e lcnosb30BaTh MPOU3BOIHYIO JJIsI KCCIIEIOBaHMS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMbI, MPUMEHSITh PE3yJbTaThl MCCJIEAOBAHUA K TMOCTPOSHUIO
rpaduKoB.

e lcnonb30BaTh MPOU3BOJHYIO JJIsI HAXOXKACHUS HAWIYULIEro pPEIICHUS B
MPUKIIAJIHBIX, B TOM YHCJIE COLIMAIIbHO-3KOHOMUYECKHX, 3a/1a4aXx.
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e OnepupoBarh TOHATHSMH: T[EpPBOOOpa3Hasi W WHTErpal; IMOHUMATh
TeOMETPUIECKUI U U3NUECKHI CMBICI HHTETpaJa.

e HaxomuTh mepBooOpa3HbIe AIEMEHTAPHBIX (YHKIUN; BBIYUCIATH WHTETPAI
no popmyne Herorona—JleiOuua.

e Pemare nmpuknamHbe 3a7a4M, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U
(u3MUECcKOro Xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHATU3a.

MHo:xecTBa H JIOTHKA

e OrnepupoBaTh MOHATUIAMU: MHOXKECTBO, ONIEpPAllMK HaJ MHOKECTBAMM.

e licnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar Jyisi  OMUCAHUS
peaJbHBIX MPOLIECCOB U SBJICHUMN, IIPU PEIICHUH 3aJ1ad U3 JIPYTUX yIeOHBIX
MIPEIMETOB.

e OmnepupoBaTh MMOHSITUSIMU: ONpeAEIICHNUE, Teopema, CJICJICTBHE,
JI0Ka3aTeJIbCTBO.

Conep:xxanue yueOHOro Kypca

KopHu u crenenu.

Kopens crenenu n>1 u ero coiictBa. CTeNEHb ¢ pallMOHAJIBHBIM [T0KA3aTENIEM U
ee cBoiicTBa. [loHITHE O CTEIIEHN C IEUCTBUTEIILHBIM ITOKA3aTEIIEM.

CBoMCTBA CTEEHHU C AEHCTBUTEIBHBIM II0KA3aTEIIEM.

Jlorapudm. Jlorapudm urcia. OCHOBHOE JIOTapu(PMHUUECKOE TOXKIECTBO.
Jlorapudm nmpousBeaeHUs, YACTHOTO, CTENIEHU; MIEPEX0] K HOBOMY OCHOBAHHUIO.
JlecaTHUHbIN U

HATypaJbHBIN JIOTapU(MBbI, YUCIIO €.

[IpeoOpazoBanus MPOCTEHIINX BBIPAKEHUIA, BKIFOYAOIINX apu(hMETUUECKHE
OIlepaLvy, a TAK)KE OIIEPALIUIO BO3BEIACHUS B CTEIIEHb U OIIEPALIUIO
JorapupMUpPOBAHUS.

OCHOBBI TPUTOHOMETPHMH.

Cunyc, KOCUHYC, TAHT'€HC, KOTAHTE€HC MTPOU3BOJIBHOTO yria. PaguanHas mepa
yria. CuHyC, KOCUHYC, TAHTE€HC U KOTaHTeHC 4nciia. OCHOBHBIE
TPUTOHOMETpHUUECKHE TOXKAECTBA. Dopmyiibl TpuBeneHUs. CHHYC, KOCUHYC U
TaHI€HC CYMMBI U PA3HOCTH JABYX yIJIOB. CHHYC U KOCHHYC JIBOMHOTO yTJa.
DopMyiibl
MOJIOBUHHOTO yria. [Ipeobpa3zoBanusi CyMMbl TPUTOHOMETPUUECKUX (PYHKIMHI B
IIPOU3BEACHUE U ITPOU3BEACHUS B CYMMY. BhIpakeHre TPUTOHOMETPUYECKUX
byHKIMIA yepe3
TaHTEHC TIOJIOBUHHOTO aprymeHTa. [Ipeobpa3oBanust mpocTeHIITNX
TPUTOHOMETPUYECKUX BBIPAKEHUM.
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[IpocTeiinne TPUroHOMETPUUECKUE YPABHEHHS U HEPABEHCTBA. APKCUHYC,
apKKOCUHYC, apKTAaHT'€HC YUCIIa.

®OYHKIINN

®ynkiuu. O6acTh onpeesIeHUsT 1 MHOKECTBO 3HaueHui. [ paduk dhyHkimm.
[TocTpoenue rpadukoB GHyHKIINN, 3aTaHHBIX Pa3TUIHBIMA criocobamu. CBOMCTBA
(byHKITHIA:

MOHOTOHHOCTh, YeTHOCTh M1 HEYETHOCTh, IEPUOIUYHOCTD, OTPAHUYEHHOCTD.
[IpomexyTKu Bo3pacTaHus U YObIBaHMSI, HAMOOJIbIlIEE U HAMMEHBIIIEE 3HAUCHUS,
TOYKH

AKCTpeMyMa (JIOKaJbHOTO MaKCUMyMa U MUHUMYMa). ['paduueckas
uHTepnperanus. [Ipumepsl QyHKIIMOHATBHBIX 3aBUCUMOCTEHN B PeaIbHBIX
MPOIIECCAX U SIBJICHUSIX.

Oo6partHas pyukius. Obnactb onpeneaeHus: 1 00JacTh 3HaYeHUN 00paTHOM
dbynkuuu. ['padux oOpaTHOM QyHKINH.

CreneHnHas QyHKIUS C HATypalbHBIM ITOKa3aTeNeM, €€ CBOMCTBA U IpaduK.
BepTtukanbHble 1 TOPU30HTAIBHBIE aCUMITOTHI Tpadukos. ['paduku 1poOHO-
JUHENHBIX (DYHKIIHM.

Tpuronomerpuueckue QyHKIMU, UX CBOMCTBA U TpauKU; NEPUOIUYHOCTb,
OCHOBHOW MEPUOJ.

[Toka3zaTenbHast GyHKIUA (PKCIIOHEHTA), €€ CBOKMCTBA U IPa(UK.
Jlorapupmuueckast pyHKIus, €€ CBOMCTBA U TpaduK.

[IpeoOpazoBanus rpaguKoB: MapaieabHbIN MEPEHOC, CAMMETPHS OTHOCUTEIHHO
OCeil KOOPAUHAT U CUMMETPHUSI OTHOCUTENIBHO Hayaja KOOPAUHAT, CAMMETPHS
OTHOCHUTENBHO MPSIMOM , PACTSKEHUE U CKATUE BIIOJIb OCEM KOOPJIUHAT.
HAYAJIA MATEMATHYECKOI'O AHAJIU3A

[lonsatne o npenene nocienoBareabHOCTH. CyIlIeCTBOBAHUE MPEIEIa MOHOTOHHOM
OTrpaHUYEHHOM MOCIEI0BATENBHOCTH. [[TMHA OKPYKHOCTHU U TUIOLIAAb Kpyra Kak
Ipeesibl Mocaea0BaTeNbHOCTEN. beckoHeuHo yObIBaroas reoMeTpuieckas
IIPOTPECCHS U €€ CyMMa.

[TonsiTue 0 HEMPEPHIBHOCTU (DYHKIIHH.

[TonsiTue o Mpou3BOAHON PYHKITNHU, PUMUECKUN U TEOMETPUUECKUN CMBICI
MPOU3BOJIHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHkiuu. [IponsBoaHbie
CYMMBI, pa3HOCTH,

pOU3BEJCHUS, YaCTHOTO. [[por3BOIHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHIA.
[IpumeHeHnne mpor3BOIHON K UCCIEAOBAHUIO (DYHKIIMA U MTOCTPOCHHUIO TpaduKOB.
[TpousBoaHbIE 0OPATHON (PYHKIIMU U KOMITO3ULIUU JAHHON PYHKIMU C JIMHEHHOM.
[Tonsatue 00 onpeneIeHHOM UHTErpalie Kak IOl KPUBOJIMHEHHON Tpaneuu.
[TepBooOpaznas. ®opmyna Hetorona-JIeiOHuma.

[IpuMephI UCTIOIB30BAHUS TPOU3BOIHOM VISl HAXO0XKICHUS HAUTYUIIEero peIeHus
B MIPUKJIAHBIX, B TOM YUCJE COLMAIbHO-2KOHOMUYECKHX, 3a/1ayax. Haxoxnenue
CKOPOCTHU

JUTSI TIpo1iecca, 3aanHoro ¢hopmMynon uinu rpaduxom. [IpumMepsl mpuMeHeHus

WHTEerpasna B (M3MKe U TeoMeTpuu. Bropast mpon3BogHas u ee GU3HUECKUIl CMBICTT.
YPABHEHUS U HEPABEHCTBA
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Pemenne panrioHanbHbIX, TOKA3aTEIbHBIX, JOrapU(PMUUECKUX YPAaBHEHUH U
HEpaBEHCTB. PellleHre nppalliOHAIBHBIX U TPUTOHOMETPUYECKUX YPABHEHUN.
OcCHOBHBIE MPUEMBI PEIICHUSI CUCTEM YpaBHEHHUI: TIOJICTaHOBKA, anredpandyeckoe
CJIO’KE€HHE, BBEJICHHE HOBBIX IIEPEMEHHBIX. PABHOCUIILHOCTD YPABHEHHI,

HCPABCHCTB,

cucteM. Pelienne npocTemx CUCTEM YpaBHEHUN C IByMS HEU3BECTHBIMU.
Pemenune cucrtem HEpaBEHCTB € OJTHOW NIEPEMEHHOM.
Hcnonp3oBanue cBOMCTB U rpaduKkoB (PyHKUIKN pU PEIICHUU YpaBHEHHH U

HepaBeHCTB. MeTtoj nnTepBanioB. M300paxkeHne Ha KOOPIMHATHOM IJIOCKOCTH

MHOXKECTBA

pelIeHN YPaBHEHUM U HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.
[IppuMeHeHne MaTeMaTHYECKUX METOJIOB JUIsl PEIIEHUS COAECP/KATENBHBIX 3a/1a49 U3
pa3nuYHbIX 00JacTeil HAYKW U NMpakTUKU. HTepnperanus pe3yiabTaTa, y4eT

peabHBIX
OTpaHUYCHUM.

TemaTuyeckoe NJIAHUPOBaHUE Y4eOHOI0 Kypca (1mo rogamM o0y4eHust)

10 knacc (68 yacoB)

Ha3zBanue pa3agena OcHoBHOE OcHOBHBIE BH/IBI
(TembI) coep:KaHMe pa3jaelia AeATeJbHOCTH
(4mMcs10 YacoB) (Tembl) 00y4aromuxcs
I'naBa |. Llenblie u Hcnoan3oBarhb
Nei paloHaIbHbIE ypcia. | TCOPETUKO-
elCTBUTEIbHbIE . i
JleiicTBUTENbHBIE uncia. | MHOKCCTBEHHBIN
yucja ( 9uacos). anmapar sl ONUCaHUs
beckoneuno yoObIBaromas
xozaa pelieHus

reoMeTpuyecKas
porpeccust U €€ CcyMma.
Kopens crennenu n>1 u ero
cBoiictBa. CrerneHb ¢
palOHAIBHBIM
nokKaszareaeM u ero

CBOMCTBA.

MaTeMaTUYECKUX 3a/1a4,
a TaKXke peaJbHbIX
MPOLIECCOB U SIBJICHUM,
IPU PELICHUU 3a7a4d U3

IpYTUx y4eOHBIX

IPEIMETOB.
OmnepupoBatb

MOHSATHAMM:

palMoOHAJIBHOE  YHCIIO,
JICUCTBUTEJILHOE YHCJIO,
OOBIKHOBEHHAsI JpO0b,
JeCATUYHAs IpoOb,
MIPOIICHTHI.
BbInoHATH

apupMeTHIeCKue
omnepanuu C
paloHaIbHBIMU u
JICUCTBUTEILHBIMU
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YHUCJIaAMH,

pUOIKEHHBIE
BBIYHCIICHUS,
UCTIOTB3YSI npaBuiia
OKpYTJICHUSI.

Jemarts NpUKUHAKY
U OLEHKY pe3yJibTara
BBIYHCIICHUMU.

OnepupoBartb
MOHSATUSIMH:
MIOCJIEIOBATEIBLHOCTb,
apudmeTnyeckas 151
reoMeTpuyecKas
POTPECCHUH;
OECKOHEYHO
yObIBaroIIas
reoMeTpuyecKas
nporpeccus, cymMma
OECKOHEYHO
yOBbIBaroOIIEH
r€OMETPUYECKON
MPOTPECCHUH.

TOXECTBO,
ypaBHEHHUE,
HEpPABEHCTBO; LIEJIOE U
palroOHAIIBHOE
ypaBHEHHUE,
HEPABEHCTBO.

BbINOJHATH
npeodpa3zoBaHus
LEJIbIX u
palMOHAIIBHBIX
BBIPAKEHUMU.

Pemiate OCHOBHBIC
TUIBl  PAllMOHAJIBHBIX
ypaBHEHUU 151
HEPaBEHCTB.

IIpumensars
palroOHANIbHbBIC
YpaBHEHUS u
HEPaBEHCTBA TUTSt
pelieHust
MaTeMaTUYECKUX 3a]a4
U 3a7a4 U3 Pa3JIMYHbIX
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obacteii  HaykKu W
pEaJbHOM KU3HU

I'nasa Il.

Crenennas ¢pynxums ( 10
4acoB).

Oynknuu.  O6acTh
onpeeIeHus u
MHOECTBO 3HAYEHH.
['paduxk byHKIUH.
[locTtpoenne  rpadukoB
byHKIMA, 3aJIaHHBIX
Pa3IMYHBIMU  CITIOCOOAMHU.
[IpeobpazoBanms

rpauKoB: MapasiebHbIN

MIEPEHOC, CUMMETPHUS
OTHOCHUTEIBHO oceH
KOOpAUHAT CBoiicTBa

(GYHKIIMU: MOHOTOHHOCTb,
YETHOCTb U HEUYETHOCTD,
OTPAHUYEHHOCTb.

Crenennast QyHKIMSA
C HATypaJbHbIM
HoKa3aTeseM, €€ CBOMCTBa
U rpaduk.

OOpatHast (QpyHKITHUS.

I'paduk obpaTHoM
byHKIIUU.
PaBHOCHIIBHOCTB

YpPaBHEHU U HEPABEHCTB.
Pemenne
UPPaAlHOHAIBHBIX
YPAaBHEHHUM.

DopMyJIMPOBATH,
3alUChIBATH B
CHUMBOJIMYECKOM
popme u
WLIKCTPUPOBAThH

NnpuMepaMM CBOMCTBA
CTETICHU.

IIpumeHsaTs
CBOMCTBA CTCHEHU I
npeoOpa3zoBaHus
BBIPAKCHUM.

OnepupoBartb
MOHATHAMM: (PYHKITHS,

CIIOCOOBI 3aJaHUsA
(bYHKIHH, B3aUMHO
oOpaTHble  (PYHKITUH,

00J1acTh ONIPEACIICHUS U
MHOKECTBO 3HAUYEHUU
dyHKUINH, rpadux
byHKIIMU; YETHOCTh H
HEYETHOCTh (PYHKIUH,
HYJIH byHKUIMH,
IPOMEKYTKU
3HAKOIOCTOSTHCTBA.
BbInoHATH
npeodpa3zoBaHus
CTEIIEHEW C  LENbIM
MOKa3aTEeJIEM.
HUcnoabs3oBath
CTaHAAPTHYIO  (QopMy
3aIucHu
JIEUCTBUTEIILHOTO
qyuca.
DopMyIHPOBATH U
WLIKCTPUPOBATH
rpaguyecKu CBOKCTBA
CTETNIEHHON (YHKIIUH.
Bbipaxartsb
dpopmyramu
3aBUCHUMOCTH
BEJIMYMHAMH.

MEXITY

20




HUcnoabs3oBath
nu(ppoBbie Ppecypchbl
TUTSt MTOCTPOCHUS
rpadukoB (YHKIIUHU U
W3YUYEHHUS X CBOMCTB

I'aasa 1.

Ioka3zarejbHast
¢pyukuus (7 yacos).

ITokazarenbHas
GyHKIMS, ee CBOWCTBa H
rpadux. Pemenne
MOKa3aTeIbHbIX
ypaBHEHUN U HEPABEHCTB
u ux cucremM. OCHOBHbIE
IPUEMBI PELICHUS CUCTEM
YpPaBHEHUI: MOJICTAHOBKA,
anreOpanyeckoe
CJIOXKEHHUE, BBEJICHHE
HOBBIX IEPEMEHHBIX.

DopMyIHPOBATL U
WIJIIOCTPUPOBATH
rpagu4ecKu CBOMCTBA
IIOKa3aTEIbHON
(GYyHKITIH.

Pemiate OCHOBHBIE
TUIBl  [TOKA3aTEJIbHBIX
YpaBHEHUU 51
HEPABEHCTB.

HUcnoab3zoBarb
uudpoBbie  pecypchl
TUTSt IIOCTPOCHUS
rpa@ukoB GyHKUUNA U
W3y4YCHUS UX CBOMCTB

DopMyJIHPOBAThD,
3alUChIBATh B
CHUMBOJINYECKOMI
(popme u
WIJIIOCTPUPOBATH

NnpuMepaMM CBOMCTBA
KOPHS N-OU CTEIECHU.

BbINOJHATH
npeobpa3oBaHus
UppalMoHaIbHbIX
BBIPAKCHU M.

Pemiate OCHOBHBIE
TUMBI UPPALUOHATBHBIX
YPaBHEHUI 151
HEPABEHCTB.

IIpumeHsaTH IS
pelieHusi Pa3JIHYHbIX
3aaa4
UppalMoHaIbHbIC
YpaBHEHUS u
HEPAaBEHCTBA.

Ctpoutrb, 4YHUTATH
rpaguk KOpHSA N-oH
CTEIICHU.
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HUcnoabs3oBath
nu(ppoBbie Ppecypchbl
TUTSt MTOCTPOCHUS
rpadukoB (YHKIUHA U
W3YUYEHHUS X CBOMCTB

I'maBa lY.

Jlorapudgmuuyeckas

¢pyuxuus ( 11 yacos).

Jlorapudm  umcna.
OcHoBHOE
norapuMUIECcKoe
Jlorapudm

IMPOU3BCACHUA, YaCTHOIO,

TOXIOCCTBO.

CTENIEHHW;  Mepexod K
HOBOMY OCHOBAHHUIO.
JlecaTUYHBIN n
HaTypaJabHbIN
jJorapu@mel, YUCIO €.
[IpeobpazoBanue
IIPOCTEUIINX BBIPAXKECHUM,
BKJIFOYAIOIIIHNX
apupMeTudecKue
oInepaluu, OTepaluio

BO3B€ACHHUEC B CTCIICHb H

DopMyJIHPOBAThD,
3alUChIBATH B
CHUMBOJIMYECKOM
dpopme u
WLIKCTPUPOBAThH
NpUMepaMM CBOMCTBa
jorapudma.

BbinoHATH
npeobpa3oBaHus
BBIPAKCHUMU,
coaepKalux
JgorapuMsl.

DopMyJIUPOBATH U
WLIKCTPUPOBAThH
rpapu4ecKu CBOMCTBA
Jorapumuyeckoi
(GyHKUIHUU.

Pemiatb OCHOBHBIC
THIIbI

ornepanumo
JorapuMUYECKUX
jorapuMUpOBaHUS. .
ypaBHEHUI u
Jlorapupmuueckas | HEPaBCHCTB.
. HUcnoab3zoBarb
(GyHKUHMS, ee CBOMCTBAa H
P uudpoBbie pecypchl
rpaduk. CIICHUE | /o OCTPOCHHS!
JorapuMUYECKUX rpaduKoB (QyHKUMHA w1
YPaBHEHUM U HEPABEHCTB. | M3yYEHUS UX CBOMCTB.
3HaKOMUTBHCSH c
HCTOPHEH  pa3BUTHSA
MaTEMaTHKH
I'naBa Y. Panuanmas Mepa OmnepupoBartb
yrma. Cumyc, Kocumyc, | NOHHTHAMM: — CHHYC,
T TaHTEHC, KoTanrenc | NOCMHYC M TAHICHC
HTOHOMeETPHUYECKHE
P P POU3BOJIBHOTO yTiia | Hp(};BBOHI’HOFO yrma.
¢opmy.e (17 yacos). qpca. OCHOBHEBIE CHo.Ib30BaTh
TPHTOHOMETPHUECKHE 3aMucCh nponnganoro
TOXECTBA. dopmyIibl yrjia Hepes  ObpaTHBIC
HPHBEICHHS. Cunyc, | TPUTOHOMETpHHECKE
GyHKIUU.

KOCHMHYC U TAHT'CHC CYMMBbI
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U PA3HOCTH JBYX YIJIOB.

BeIoIHATHL

Cunyc 151 KOCUHYC | IpeoOpa3oBaHus
JBOMHOTO yIJla. | TPUTOHOMETPUYECKUX
[IpeobpazoBanms BBIPKECHUM.
MPOCTEUIIINX Pemrats OCHOBHBIE
TPUTOHOMETPUUECKUX THIIbI
BBIPAKEHUH. TPUTOHOMETPHUUECKUX
YpaBHEHUN
I'nasa Y. [Ipocreiimne OnepupoBathb
TPUTOHOMETPUYECKUE NMOHATHSAMH:  CHHYC,
Tpuronomerpuyeckue ypaBHEHHS. Pemrenne | KOCHHYC M TaHTCHC
ypaBHeHus ( 11 yacos). IPHTOHOMETPHUCCKAX IIPOU3BOJIBLHOIO YIJIA.
. Hcnoan3oBaTh
YpaBHCHHH. 3alMCh ITPOU3BOJIBLHOIO
yriia 4epe3 oOpaTHbIe
TPUTOHOMETPHUUECKHE
byHKIUU.
BbINOJHATH
npeodpa3zoBaHusA
TPUTOHOMETPHUUECKUX
BBIPAKCHUM.
Pemiatb OCHOBHBIC
THIIbI
TPUTOHOMETPUUECKUX
ypaBHEHUI
IHoBTOopenne kypca 10 OcHOBHBIE MOHATHUSA IIpuMeHaTs
KJiacca (3 qaca). KypcCa aﬂre6pbl 1 Haydall | OCHOBHEIC IIOHATHUA
MaTEMaTUYECKOT0 aHAJIN3a | Kypca ajireOpbl U Haval
10 xyacca, 000OIIEeHHE M | MATEMaTHYECKOIO
CUCTEMAaTHU3allUs 3HAHUN | aHAIu3a [JIs pEelIeHUs
3aJa4 U3  pealbHOWU

KA3HU U JIPyTUX
IIKOJIBHBIX JIUCIUTLIAH
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11 kmacc (102 gaca)

Ha3Banmue pasaena OcHoBHOE OcHOBHBIEC BU/IBI
(TembI) coJepkaHue paszjaesa AeSITeJIbHOCTH
(KOJIMYECTBO YACOB) (TeMbI) 00y4arImuxcs
I'nasa YlI. Tpuronomerpruueckue OnepupoBarthb
GyHKIMK Y = SIN X, Y = | NOHATHAMHA:  DYHKI[HS,
Tpuronomerpuueckue | COS X, Y = tg X, Y = Ctg X, | criocoOsbI 3aJ1aHUsA
¢ynxmum (16 yacoB). | ux cBoiicTBa U rpaduku. | QyHKIHH, B3aMMHO
[TepuoguyHOCTH oOpaTHbIe byHKINH,
byHKUINH, OCHOBHOM | 00JIaCTh  OMpeNeNICHUus |
NIEPUO. MHOECTBO 3HAYCHUHN
OOparHble byHKIUH, rpaduk
TPUTOHOMETPUUECKHE byHKIIMK; UYETHOCTH W
(¢yHKUMU, UX TpaQUKH. | HEUETHOCTh GyHKINH,
HYJIH byHKUIHH,
MIPOMEXKYTKHU
3HAKOIOCTOSIHCTBA.
OnepupoBarthb

MOHAITHEM I[IEPUONYECKast
GhyHKITHUA.

Crpours,
aHAJIM3UPOBAThH,
CPABHUBATH rpadpuku
TPUTOHOMETPUUECKUX
GyHKLIHA.

®opMyIHPOBATH 151
WLITKCTPUPOBATh
rpaguyecku CBOKCTBA
TPUTOHOMETPUYECKHUX
GyHKLIHA.

Pemiate mpocreiimme
TPUTOHOMETPUYECKHUE
HEPaBEHCTBA.

HUcnoas3oBarh
rpaQpuku JUIsL  PELICHUS
TPUTOHOMETPUYECKUX
HEPaBEHCTB.

HUcnoab3oBarh
uuppoBbie pecypebl IS
MTOCTPOCHUS rpadukoB
GyHKIIUH ¥ U3y4YEeHUST UX
CBOWCTB
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I'nasa YlII.

IIpousBoaHass u ee
reoMeTpru4eCcKuu
cMblca ( 18 yacos).

[lonatue o mnpenene
IIOCJIEIOBATEIbHOCTH.
Cy1iecTBoBaHuUE
npeaena  MOHOTOHHOM
IIOCJIECIOBATEIbHOCTH.
JInuHa OKPY>KHOCTH U

momaab  Kpyra Kak
npeenbl
MOCJIEA0BATEIbHOCTEM.

[lonsaTue 0
HETPEPBIBHOCTU
(GYHKITIH.

[lonsaTue 0
POU3BOJIHON (DYHKITUH,
busznueckuit U
F€OMETPUYECKUI CMBICIT
IIPOU3BOJHOM.

YpaBHEHHE KacaTeJIbHOU
K TrpaduKky (QyHKIHUU.
[Ipon3BOHBIE  CyMMBI,
pa3HoOCTH,
MPOU3BEACHUS,
yacTHOro. [IponsBonHsie
OCHOBHBIX
3JIEMEHTAPHBIX
bynkmui. [IpousBoaHbIe
oOpaTHOM (QYHKIIUU U
KOMIIO3ULIUU JTAHHOU
GYHKIIUY C TUHEHHOM.

OnepupoBarthb
MOHATUSIMH:
HernpepbiBHAsS  (QYHKIINS,
pou3BOAHAs QYHKIIUU.

HUcnoab3oBarh
r€OMETPUYECKUIA "
buznueckuit CMBICIT
MIPOU3BOTHOU IS
peleHus 3aaad.

Haxoautnb
ITPOU3BOJIHBIE
AJIEMEHTapHbIX  (DYHKIUH,
BBIYMCJIATH POU3BOJHBIC
CyMMBI,  IPOHU3BEICHHUS,
YaCTHOTO (YHKIHIA.

I'nasa IX.

IIpumenenue
NPOU3BOIHOM K
HCCJIEIOBAHHUIO
¢pyuxkumi (18 yacos).

[Ipumenenue
IPOU3BOTHOM K
UCCJIEIOBAHUIO (PYHKIUI
u IIOCTPOECHUIO
rpauKoB. [Tpumepsnl
UCIIOJIb30BaHUs
IIPOU3BOJHOM
HaXO0XKJICHUS
HAWJIy4dIlIero peuieHus B
OPUKJIAJHBIX, B  TOM
qucie COLIMAJIbHO-
SKOHOMMYECKUX,
3agauax. HaxokneHwue
CKOpPOCTH IS Mpouecca,

JJIA

HUcnoab3oBarh
MPOU3BOIHYIO TSt
ucciaenoBanus QyHKIMY Ha
MOHOTOHHOCTh u
AKCTPEMYMbI, NMPUMEHSITh
pe3yJbTaThl
HCCJIeIOBAHUS K
MOCTPOEHUIO TPAPUKOB.

IIpumeHnaTs
IIPOU3BOIHYIO TUISt

HaXO0XACHUA HaAWJIY4dIICro
peUICHUsA B IIPUKIIAIHBIX, B
TOM 4YHCJIC COIHaJIBHO-
OKOHOMHWYCCKHX, 3aJa4ax.
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3alaHHOTO  (hopMyJIOn
wi rpadukom. Btopas
OpoU3BOJHAS M €€
(bu3HUecKuii CMBICT.

3HaKkoOMUTBCSH c
UcTOpHen pa3BUTHSA
MaTeMaTUYECKOTO aHaJIN3a

I'naBa X.
HNurerpan (16
4acoB).

ITepBooOpa3zHas.
dopmyna Hprorona—
JleitOnuna. Ilonarue 00
ONpeaeIeHHOM
MHTErpajie Kak IUIOMIaIn
KPHUBOJIMHEMHOMN
Tpaneuu. [Tpumepsi
NPUMEHEHUsl HWHTerpalia
B (PU3HKE U TEOMETPHH.

Onepuposarb
NOHSATHAMM:
nepBooOpasHas, HHTerpall.

Haxoautnb
nepBooOpasHbIe
AJIEMEHTapHbIX (YHKIH;
BBIYMCJIATh HHTETpaJl MO

(popmy.e

Hrrorona — JlenOnuia.
3HAKOMUTBCS C

Hcropuen pa3BUTUA

MaTCMaTH4YCCKOI'O aHaJIn3a

HTorosoe nmosropenue
Kypca ajareopbl U
HA4YaJ1a aHAJIHU3a

(62 yaca)

Onepuposarb
NOHATUAMM: cucremMa
JIMHENHBIX YPAaBHEHUU U €€
pELICHUE.

HUcnoas3oBarh
CUCTEMY JIMHEWHBIX
YPAaBHEHUM I PELICHUS
MPAKTUYECKUX 3a7a4.

Haxoauts  pemeHus
MPOCTENIINX CUCTEM U
COBOKYITHOCTEU
palMOHAIBHBIX YPABHCHUHN
Y HEPABEHCTB.

HUcnoab3oBath
rpaduku  QyHKIUH IS
pelIeHns YPaBHEHUN.

MopaeaupoBarhb
peajbHbIE CHUTyallud Ha
SA3bIKE anreopsl,

COCTaBJISITb  BBIPAXKECHHS,
yYpaBHEHHUSI, HEPABEHCTBA U
CUCTEMBI 10  YCJOBHIO
3a/1a4H, HCCJIE10BATh
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MOCTPOEHHbIE MOJENH C
WCIIOJIb30BaHUEM ammapara
anreOpsl

OnepupoBarnb
NMOHSATUSIMM. HAaTypaJIbHOE
YHCJI0, 1IEJI0C YHCIIO.

Hcnoan30BaTh
MPU3HAKH JIEITUMOCTH
LEJIBIX YUCENl, Pa3I0KEeHUE
ypcia Ha MIPOCTHIC
MHOXUTENN sl PELICHUS
3a1a4

IToBTOpEHUE,
00001IEHHE,
cucTeMaTH3auus

3HAHUH
(18 u)

OCHOBHBIC  TIOHATHS
Kypca anreOpsl M Hadall
MaTeMaTHYECKOTO
aHaiuza, 0000IIeHue u
CHCTEMATH3aIUs 3HAHUI

Pemarr mnpuxiaaHbie
3aa4YM = U3 PaA3JIMYHBIX

oOnacTei HayKU U
pealbHOMN YKU3HU Cc
IIOMOLIBIO OCHOBHBIX

MOHATUHN Kypca aireopbl U
Ha4yaJl MaTeMaTHYECKOTO
aHaJIn3a.

BriOupartnb
OIITUMAJILHEIE CITOCOOBI
BBIUMCJICHUH.

Hcnoan3oBaTh A

peLieHust 3aaa4
YPaBHEHUsI, HEPABEHCTBA U
CHUCTEMBI YPaBHEHU,

cBOiicTBa  (QYHKIUH W
rpadukoB

PABOYASA ITPOTPAMMA YYHEBHOI'O KYPCA «'EOMETPUS»

Iean u3yyenus yueOHOro Kypca

BaxxnocTs y4eOHOro Kypca TEOMETPUH Ha YPOBHE CPEIHErO OOIIero

oOpa3zoBaHust OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpPEIMETHBIX H

MNpCAMCTHBIX PC3YJILTATOB 06yquH$1 IrcOMCTPpHUH B HaAIIPpAaBJICHHUHW JIHYHOCTHOI'O

pa3BuTusl oOydarouuxcs, (HopMUpOBaHUS (PYHKIMOHAIBHOM MaTeMaTHUYeCKOM

IPaMOTHOCTH, M3YYEHHS APYIHMX YYEOHBIX AUCHUIUIMH. Pa3BuTHe y ydaumxcs

IIpaBUJIbHBIX Hp@)ICTaBHeHI/Iﬁ 0 CYHIHOCTH M IIPOHUCXOXKACHHUU T'COMCTPHYCCKHX
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abcTpakiuii, COOTHOUICHHH PEaJbHOIO0 M HJIEATBHOIO, XapaKTepe OTPaKECHHS
MaTeMaTH4eCKOI HayKOi SIBJICHUH U IPOIIECCOB PEaTbHOI'O MUPA, MECTE T€OMETPHU
B CHCTEME HayK M POJIM MaTeMaTUYeCKOro MOJICIIMPOBAHMS B HAYyYHOM MO3HAHUU U
B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIUXCS, a
TaKk)K€ KayeCTB MBIIUICHHUSA, HEOOXOMUMBIX MJIsi aJanTallid B COBPEMEHHOM
o01IecTBe.

['eomeTpus siBnsieTcss OAHUM K3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHHs, Tak Kak o0OecrneYrBaeT BO3MOXKHOCTh H3YYCHHSI Kak
JVCLHUIUIMH €CTeCTBEHHO-HAYYHOM HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbInuIeHHE, (opMupyeMoe THpU HU3YyUYEeHUH OOYyYaroUMMHCS
HNOHSATUIHBIX OCHOB T€OMETPHUHU U MIOCTPOCHUH IIETIOYKH JIOTHYECKUX yTBEPIKICHHIA
B XOJI€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIJBUTATh W OMpPOBEPraThb
TUMOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCA TMPH PEHICHUH 3a]a4 €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITEIbHOCTU uejoBeka. OpHeHTalus 4YeJoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOTrO ObITHA, (¢dopMa
OTPaKEHUSI OKPYXAIOIIEro MHpa, YCIOBHUE YCIEIIHOTO IMO3HAHHUS M AKTUBHOI'O
npeoOpazoBaHus  JAeWCTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOH NEATEIbHOCTH, SIBIISETCS
OJHUM €3 TPO(PECCHOHATHFHO BAXKHBIX Ka4yeCTB, MOATOMY aKTyaJbHa 3ajada
dbopMupoBaHus y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBILIUIEHUS — CYIIECTBEHHON0 KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON AESITENbHOCTU IO MHOTUM HalpaBJICHUSIM.

Llenp ocBoeHus mporpamMMmel yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 0OyueHus — 00IeoOpa3oBaTeibHOE U OOIIEKYJIbTYpPHOE pPa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTA TPUOOPETEHHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHUM, CHEHUPUUHBIX
T€OMETPUH, BO3MOXKHOCTH  YCIICIIHOTO  TPOJOJDKEHHS  00pa3oBaHUs IO
CHELMATLHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM F€OMETPHH.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeaHa3HAUYCHA Jif
oOyJaroluxcs CpeHeN HIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUIM
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanus. Takum oOpazoM, oOydaromuecs: Ha
©a30BOM ypOBHE JOJIKHBI OCBOUTH OOIIIME MAaTEMaTHUECKUE YMEHHUSI, CBI3aHHBIE CO
cenUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0Or0, OHI NMEIOT BO3MOKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITy00KO, eClin
B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKHUX 3HAHUSX B
npohecCuOHANBHOM NeATEIbHOCTH.

28



JlocTW)KE€HHE LI OCBOEHHMS NPOrpaMMbl OOECHEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHbIMM 3aJadyaMyd  OCBOCHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCS:

e (hopMHpOBaHKE MPEJCTABICHUS O TEOMETPUU KaK YACTH MUPOBOU KYJIBTYPbI
Y OCO3HAHHE €€ B3aMMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (GopMHpOBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX M TEIaX BPAIICHUS KaK
O BAXXHEUIIHUX MAaTeMaTHYECKUX MOJICTSAX, MO3BOJSIONIMX OMKUCHIBATh U U3y4daTh
pa3HbIE SIBJICHUS OKPYKAIOIIEr0 MHUPA;

e (GopMHpOBaHKE YMEHHUS PaclO3HABATh HAa YEPTEkKaX, MOJACIIAX U B peaIbHOM
MHpE MHOTOTPAHHHKU U T€JIa BPALCHUS;

® OBJIaJICHUE METOJAMH pEUICHUs 3a]ad Ha MOCTPOCHUS Ha M300paKeHMSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opMUpOBaHME YMEHHUS OINEPUPOBATH OCHOBHBIMU TMOHATUSIMU O
MHOTOTPaHHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBaMU;

® OBJIAJICHUE AITOPUTMAMHU PEIICHNS OCHOBHBIX TUIIOB 331a4; (POPMUPOBAHUE
YMEHHUS MIPOBOAUTH HECIIOKHBIE JOKA3aTEIbHBIE PACCYKACHUS B XOJE PEIICHUS
CTEPEOMETPUUECKUX 33/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKaHUEM;

® pPa3BUTHE UHTEJUICKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN 00ydaromuxcs,
MO3HABATENIbHOW  aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS;

e (opmupoBaHue (QyHKIIMOHATBLHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHUE pAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TMOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalIbHBIX MKU3HEHHBIX CUTYyalUSX U MPU HU3YUYECHHH JIPYTHUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh UX Ha S3bIKE TEOMETPUM M CO3/1aBaTh T€OMETPUUYECKUE MOJICIH,
MPUMEHSITh OCBOEHHBIM T€OMETPUYECKUN amnmapar s pEUIeHUus MPaKTUKO-
OpPUCHTUPOBAHHBIX 33/lady, WHTEPIPETUPOBATH U OLICHUBATH IMOJYYEHHBIC
PE3YNbTATHI.

OTnMYUTENBEHON OCOOEHHOCTHIO MPOrpPaMMbl SBIISIETCSI BKIIFOUEHHE B KypC
CTEPEOMETPHUU B HAYaJIe €ro U3y4YEHHU 3a/1a4, pEIIaeMbIX Ha YPOBHE HUHTYUTHBHOTO
MO3HAHUSA, U OINpPEACIEHHBIM 00pa3oM OpraHu3oBaHHAas paboTa HAaJ HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOTO MBINIJICHUS,
CTUMYJIMPYET NMPOTEKAaHUE UHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K JabHEUIIIEMY
U3YYEHUIO MIpEeIMETA.

[Ipennourenue oTAAETCS HATISIAHO-KOHCTPYKTUBHOMY METOTy OOyUEHHUS, TO
€CTh TEOPETUYECKHE 3HAHUS MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Yaluxcs B Kypce CTepeoMeTpUr TPOBOAUTCS 3a CUET PEUICHU 3a/1a4 HA CO3JJaHue
MIPOCTPAHCTBEHHBIX O0pa30B M 3a7a4 Ha OIMEPUPOBAHUE MPOCTPAHCTBECHHBIMU
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obOpazamu. Co3ganue oOpa3a TPOBOAUTCA C OMOPOM HA HATJIAIHOCTh, a
orepupoBaHue 00pa3oM — B YCIIOBUSX OTBIICUEHUS OT HATJISTHOCTH, MBICJIEHHOTO
M3MEHEHHUS €r0 UCXOJAHOTO COJIEPKAHMUS.

OcHoBHBIE coaepxkaTenbHble TMHUU Kypca «I'eomeTpun» B 10—11 knaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHUI
pacnpenesnseTcs He TOJIBKO 10 COAEPKATEIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CpPEeAHET0 00111ero 00pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
ocBoeHus I[lpumepHoit pabodeil mporpaMmbl, pacHpeaesiéHHBIM II0 TojJaM
oOy4eHHUsl, CTPYKTYPHUPOBAHO TAKUM 00pa30M, YTOOKI OBJIaJICHUE TEOMETPUUECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIENI0BATENBLHO U MOCTYIATEIbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YaloIIMXCA, PACIIUPSAS U
yriyosisist €€, 00pa3ysi MPOUHbIE MHOYKECTBEHHBIE CBSI3H.

MecTo y4eOHOr0 Kypca B Y4eOHOM IJIaHe

B YueOGHoM murane Ha u3ydeHHE TCOMETPHHU OTBOJUTCS 2 yYEOHBIX Yaca B
Henemo B 10 kmacce u 1 ydeOHbIN yac B Henento B 11 kiracce, Bcero 3a aBa roja
oOyuenus 102 yueOHbIX Haca.

IInanupyemMble npeaMeTHbIE pe3yJbTaThl 0CBOCHHs pado4eil mporpaMMsel Kypca (1o
roamM o0y4eHus)

[IpenmeTHbie pe3ydabTaThl H3Y4YEHHs TeOMETpHUH Ha 0a30BOM YPOBHE
OPUEHTHPOBAHBl Ha JOCTIKEHHE YPOBHSA MaTeMaTHMYECKON TpPaMOTHOCTH,
HE00X0MMOro Il YCHEIIHOTo PELIeHHs 3ajjad B pealbHOW KM3HHM U CO3JJaHHe
YCIIOBUM JIJISl UX OOIIEKYJIbTYPHOTO Pa3BUTHSL.

OcBoenue yuebHOro kypca «l'eomerpus» Ha 0a30BOM YpPOBHE CPEIHETO
obmero oOpa3oBaHHs JODKHO oOOecrieurBaTh  JOCTHKEHHE  CIETYIOIIUX
IpeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB!

10 xaace
e OnepupoBaTh MOHATUSMU: TOUKA, MPsIMasi, IIOCKOCTh.
o [[puMEHITh aKCHOMBI CTEPEOMETPUU M CIEIACTBHUS W3 HUX NPU PEIICHUU
T€OMETPUUYECKUX 3a1aY.
e OnepupoBaTh NOHATUIMU: MAPALICIBHOCTh U NMEPHEHANKYIAPHOCTh MPSMbBIX

U TUIOCKOCTEM.
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e KnnaccuduuupoBaTth B3aUMHOE pACIIOJIOKEHUE NPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

e OneprpoBaTh MOHATUSIMU: JIBYTPAHHBIN yTOJI, TPaHU IBYTPAHHOTO yTiia, pedpo
JIBYTPAHHOTO YTJIa; JIMHEMHBIA YroJI JBYTPAHHOTO YIJIa; TpagyCHas Mmepa
JBYTPAHHOTO yTJa.

e OneprupoBaTh TMOHATHSIMH: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

e Pacrio3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPAHHUKOB (MMHUpaMUja; MpHU3MA,
PSIMOYTOJIBHBIN NapalIeNIeuIe, KyO).

e KnaccuuuupoBaTh ~ MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHHS  JUIA
KJaccu(ukanuy (BBIMYKIbIE U HEBBIYKJIble MHOTOIPAHHUKH; MPaBUIIbHbBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaljIesICUIe bl ).

e OnepupoBaTh MOHATUAMMU: CEKYILAs INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

e OOBSACHATH NPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

e CTpoUTh C€YEHUSI MHOTOTPAaHHUKOB METOJIOM CJI€/IOB, BHIIIOIHATH (BBIHOCHBIE)
IJIOCKUE YEpPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJl CBEPXY,
cOOKY, CHU3Y.

e Pemiarh 3a7aun Ha HAX0XKJIEHUE FTEOMETPUUECKHUX BEJIMYMH IO 00pa3nam Wiu
aJITOpUTMaM, MPUMEHSS U3BECTHbIE AHAJIMTUYECKUE METONbl IPU PELICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKHUX 33/a4 Ha BBIYMCIECHHE PACCTOSHUN MEXIY
JIBYMsI TOYKaMH, OT TOYKH JI0 MNPSMOH, OT TOYKHU JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.

e Pemiath 3a7aun Ha HAXOXKJEHUE F€OMETPUUECKUX BETMYMH MO 00pa3aM Win
aJIrOpUTMaM, MPUMEHSS U3BECTHBIE aHAJIMTUYECKUE METOJNbl IPU pELICHUU
CTaHJAPTHBIX MAaTeMaTUYECKUX 3a7ad Ha BBIYUCIEHUE YIJIOB MEXIY
CKPEILMBAIOIUMUCS MPSAMBIMU, MEXAY MPSIMOW M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.

e BeunciasaTe 00bEMBI M IUIOIIAAN MOBEPXHOCTEM MHOTOIPaHHUKOB (TpU3Ma,
nupamMua) ¢ MNpUMEHEHHEM (OpMyIl; BBIUUCIATH COOTHOUIEHUS MEXAY
IUIOHIA/IIMU TOBEPXHOCTEH, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

e OnepupoBaTh MOHATHUSIMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OChb U
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.

e II3Bnekarp, MpeoOpa3oBbBIBATH M HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MpPeICTaBICHHYIO Ha
yepTexax U pUCyHKax.

e [IpumensTh reoMmeTprueckue GakThl ISl pELICHUS CTEPEOMETPUUYECKUX 3a/a4,
MPEANnojaraloluX HECKOJbKO IIAroB PEIIeHUs, €CIM YCIOBHS NPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.
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e [[puMeHATh MOpOCTEWIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

e [[pyBOUTH NpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

e [[pUMEHATh MOJMYyYEHHBIE 3HAHUS HAa IMPAKTHKE: aHAJU3UPOBATH PEAJIbHBIC
CUTyallud U MPUMEHATh U3YYEHHBIC MOHSATHS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTU4ecku CHOPMYIHPOBAHHON MPOOJIEMbI, MOJEIUPOBATH PEAbHbBIC
CUTyallUM Ha S3bIKE TE€OMETPHUH, HCCIEI0BaTh IOCTPOEHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHM M TEOpEeM, ammapara ajireOpsl;
pemarh NPakTHYECKUE 3aa4M, CBSI3aHHBIE C HAXOXKJACHUEM I'€OMETPUYECKUX
BEJIUYMH.
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11 kaacc

e OnepupoBarTh MOHATUSIMH: IWIIMHIPUYECKAs IMOBEPXHOCTh, 0Opasyroliue
UUWIMHAPUYECKOM TOBEPXHOCTH; LMJIMHAP; KOHUYECKAs IOBEPXHOCTb,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

¢ Pacmo3naBaTh Tena BparieHus (IMIHHIP, KOHYC, cdepa u map).

® OOBACHATD CIIOCOOBI MOTYYEHHUS TEJT BPAILICHHUS.

e KnaccuduimpoBatb B3auMHOE pacrosokeHue chepsl U MIOCKOCTH.

e OnepupoBaTh MOHATUSAMHU: IIAPOBOW CEIMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; IIapOBOM CII0M, OCHOBAHWE LIAPOBOIO CJOS, BBICOTA IIAPOBOIO
CJI0S1; IAPOBOU CEKTOP.

e Bolyuciate 00bEMBI W IUIONIAAM  TOBEPXHOCTEH Tel  BpallleHHUs,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POPMYII.

e OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIUCAHHBIN B C)epy 1 ONMHCAHHBIN
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

® BEIYUCIIATh COOTHOLICHUS MEXKIY IUIOMIAISIMH TOBEPXHOCTEH U 00BbEMaMU
MOJ00HBIX TE.

e 300paxkarb u3ydaemble (UTYpbl OT PYKM M C NPUMEHEHUEM IPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

® BoINONHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUa cBepXy, COOKy, CHU3Y; CTPOUTH CEUEHHMSI TEJ BPALLCHUSI.

e lI3BneKkaTh, HWHTEPOPETHUPOBATH U MNpeoOpa3oBbIBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX  (UTrypax, TMPEACTABICHHYIO Ha
YepTeKax U pUCYHKaX.

e OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

® BoinosiHATh JEWCTBUSL CJIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBICHATh, KAaKUMH CBOWCTBAMHU OHHU
00J1a1a10T.

e [[puMeHsATh MpaBWIIO Mapajuieienuneaa.

e OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IIPOU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJITaHAPHBIE BEKTOPBI.

e HaxoauTbe cyMMy BEKTOpPOB U IIPOU3BEJIEHNE BEKTOPA HA YUCIIO, YTOJ MEXAY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJCHUE, pPACKIabIBaTh BEKTOP IO JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

¢ 3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.
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o [IpumensaTh reomeTpuueckre ¢GakTbl Uil PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, TPENIOoaraiiX HECKOIbKO IIaroB pEIIeHUs, €CIU YCIOBUS
NPUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

e PemaTe mpocTedime reoMeTpuuecKre 3ajJaud Ha NMPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/A.

e PemiaTh 3aauM Ha JOKAa3aTeIbCTBO MAaTEMAaTUYECKHUX OTHOILIEHUWA H
HAaXOXXJEHUE TEeOMETPUYECKUX BEJIMYMH MO oOpasllaM WU alrOpUTMaM,
MPUMEHSISI U3BECTHBIE METOJbI MPU PEUICHUU CTAHIAPTHBIX MATEMATHUYECKUX
3ajay.

o [[pumMeHsATh TpocTEdllIuE MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1ay.

e [[puBOIUTH TIPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

e [[pyMeEHATh TMOJTYYEHHBIE 3HAHUSA HA MPAKTUKE: aHAIU3UPOBATH pPEallbHBIC
CUTyallud U MPUMEHSITh U3YUYEHHBIC MOHATHS B MPOLIECCE MOMCKA PEUICHUS
MaTeMaTU4ecku CHOPMYIHPOBAHHON MPOOJIEMbI, MOJIETUPOBATH PEAIbHbBIC
CUTyalldd Ha S3bIKE TIE€OMETPUU, HCCIEIOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM T€OMETPUUECKUX TOHSITHM W TEOpeM, ammapara aiareOpbl;
pemaTh NpakTUYECKUE 3a1a4M, CBSI3aHHbIE C HAXOXKACHUEM I'€OMETPUYECKUX
BEJIMYUH.

Conepxanne y4eOHOro Kypca (1o rogam o0y4eHus)

10 kaacce

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE  TIOHATHUS ~ CTepeoMeTpuH. Touka, TpsMas, IJIOCKOCTb,

npocTpaHcTBO. [loHsTHE 00 aKCHOMAaTHYECKOM IOCTPOSHHUHU CTEPEOMETPHHU:

AKCHUOMBI CTCPCOMCTPHH U CICACTBHA N3 HUX.

B3aumnoe PaCIOJIOKCHUE TIPSAMBIX B IIPOCTPAHCTBE. IICPCCCKAIOIMIUCCH,

napajulelibHble W CKpeumuBarommecs npsmble. [lapauiensHOCTh NpsAMBIX U

IJIOCKOCTE B MPOCTPAHCTBE: MapaJJIeIbHbIE TMPSMble B IPOCTPAHCTBE;

MApAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIEIbHOCTh MPAMON M IUIOCKOCTH. YTIIBI C

COHAIIPAaBJICHHBIMU CTOPOHAMM, Yrojgd MCKIAY IMpsAMbIMU B IIPOCTPAHCTBC.

[TapajuteTbHOCTH MIIOCKOCTEN: MapasuleIbHbIE IIIOCKOCTH; CBOMCTBA MMapaJUICIIbHBIX

miockoctei. [Ipocreitire mpocTpaHCTBEHHbIE (GUTYPHI HA MIOCKOCTU: TETpa’ap,

KyO, mapasuiesienume/; HOCTPOEHUE CEUSHUM.
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[lepneHIUKYASIPHOCTD NPSAMON M IUIOCKOCTH: NEPIICHAUKYJIISIPHBIE TPSIMBIE B
MIPOCTPAHCTBE, NPSAMBIE MAPAJIICIbHBIE W MEPHECHAUKYISIPHBIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O MpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY NMPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTJIA.
[lepnieHaUKyJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TIFIOCKOCTH, TIPOCKITUS GUTYPHI HA TIIIOCKOCTh. [lepneHaAuKyISpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMYKJIbIe MHOTOTPAaHHHUKH; pa3BEPTKa MHOTOTpaHHUKA. [Ipu3ma: N-yrompHas
npu3Ma; TPAaHU U OCHOBAHUS MPHU3MBI, MpsSMas U HAKJIOHHAs MPU3MBL, OOKOBas U
TOJTHAs MIOBEPXHOCTH IPU3MBI. [Mapannenenunen, IPSIMOYTOJIbHBIN
napajuiesienunes U ero cpoiictBa. [lupamupa: N-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yceuéHHas MnupamMuaa. OJEeMEHThl npu3Mbl M nupamuisl. IlpaBunbHble
MHOTOTPaHHHUKH: TOHSATHE MPABUILHOTO MHOTOTPAaHHHUKA; MpaBHIIbHASA MpHU3Ma U
NpaBWJIbHAS THUPaMUa; TMpaBUIbHAS TPEYrojbHAs NUPAMHUIA W TPaBUIBHBIN
TeTpadap; KkyO. IlpeacraBieHue O TMPaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadp,
noneka’ap u ukocadap. CeueHust Mpru3Mbl U MUPAMUJIBIL.

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHThl CHMMETPUH B IMpaMuax, napajesenuneaax, paBuiIbHbIX
MHOTOTpaHHHKaX.

Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB.: pEOpa, AMAaroHaiu, YIJIblL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMON IPHU3MBI,
IJI0LIAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOM Npu3Msbl. [nomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH TMPABUJIBHOW MUPAMHIBI, TEOpeMa o
iomaan yceu€Hnon nupamuibl. [lonsitue 06 06b6éme. O0bEM TUPaAMUIBI, TPU3MBI.

[lonobubie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEN.

11 kaace

TeJsia BpalmeHus

Humuaapuaeckas MTOBEPXHOCTD, oOpasyromue ITATUHAPUYIECKON
MMOBEPXHOCTH, OCh IWJIMHIPUYCCKOW TMOBEPXHOCTU. I[lwimHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAh OOKOBOM M TOJHOMN

MTOBEPXHOCTH.
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Konnueckasi moBepXxHOCTh, 00pa3yroIue KOHNYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yrolast
Y OCh; ITOIA]Ib OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa m map: meHTp, paguyc, AMAMETP; IUIOMIAAL MMOBEPXHOCTU CHEPHI.
B3aumnoe pacnonoxenue cepbl U IMIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
10 b CHEpHI.

N300pakeHue Tel BpalleHs Ha MIIOCKOCTU. Pa3BEpTKa MIIMH]Ipa U KOHYCA.

KoMmOuHanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIIeHUs.

[Toustue 06 00nEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00BEME
NPsIMOYTOJIBHOTO TMapajuleNienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TonoOusie Tenma B mnpocTtpaHcTBe. COOTHONIEHUS MEXAY IUIOMAAsIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

Ceuenus umiauHApa (MapauieIbHO W TEPHEHAMKYISIPHO OCH), CEUEHUs
KOHYca (TapajijieIbHOe OCHOBAHUIO M TPOXOIAIIEE Yepe3 BEPIIUHY ), CEUCHUS 111apa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy u B mpocTpancTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHUE BEKTOpa Ha YMCI0. PasznoxkeHue BEKTOpa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TIpaBUJl JEUCTBUU € BekTopamMu. [IpsMoyrosnbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol MexkIy Bekropamu. CKalgpHOE MNPOU3BEIECHUE BEKTOPOB.
Briuncnenue yrioB Mexay NpsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJI PH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.
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TemaTuveckoe NIIAHUPOBAHME Y4eOHOr0 Kypca (1o rogam o0y4eHust)

10 kaacc (68 yacoB)

Ha3Banmue pasaena
(Tembl) Kypca,
(KOJIMYeCTBO YaCOB)

OcHoOBHOe coaepxkaHue

OcHoOBHBIE BH/IBI
NeSITeJIbHOCTH YYAIIUXCS

BBenenue B
CTepeoMeTPHUIO
(10 9)

OCHOBHBIE IOHATHUS
CTEPEOMETPHUU: TOUKA,
npsiMasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuina
M300paKeHHsI Ha PUCYHKAX:
M300paKeHUsI TIIOCKOCTEM,
MapajuiesIbHBIX MPSMbBIX
(OTpe3KOB), CepeIMHbI
otpeska. [TonsTus:
MepeceKaronecs
MJIOCKOCTH,
nepeceKaromuecs npsmas u
MJIOCKOCTb.

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
U300paKeHNE
MHOTOTPaHHUKOB Ha
pUCYHKax, Ha
MPOCKIMOHHBIX YePTEkKAX.
HaugansHbie cBeieHUS O
KyOe U mupaMujie, ux
Pa3BEPTKU U MOJEIIH.
CedeHust MHOTOTPaHHUKOB.
[TousiTue 00
AKCMOMAaTUYECKOM

NOCTPOEHUU CTEPEOMETPUHU:

AKCUOMBI CTEPEOMETPUH U
CJHEACTBUS U3 HUX

AKTyanu3upoBath (HaKkThl
Y METOJbI INIAHUMETPUH,
pPEJIEBAHTHBIE TEME.

[Tonyuars
MpEACTaBICHUS O
MPOCTPAHCTBEHHBIX
¢urypax, pazoupatb
IIPOCTENIINE IPABUIIA
U300paKEHUS 3TUX PUTYD.

N300paxkars NpsMyIo u
MJIOCKOCTh HAa PUCYHKE.

Pacrnio3naBatp
MHOTOTPaHHHKHU,
nupamuay, Kyo, Ha3bIBaTh
WX DJIEMEHTHI.

Jlenath pucyHOK Ky0a,
MUPaAMU/JIbl, HAXOIUTh
OIIUOKH B HEBEPHBIX
U300paxKeHUsX.

3HAaKOMUTHCS C
CEUYEHUSIMU, C METOI0M
CJIEZIOB; UCITOJIb30BATh JJIS
MOCTPOCHUS CEYEHUS METO/T
CJIEZIOB, KPaTKO 3allUChIBATh
Iarv NOCTPOEHUS CEUCHHUSI.

Pacrnio3naBaTh BUI
CCUYCHUS M OTHOIIICHUM, B
KOTOPBIX CEYEHUE JICTUT
pebpa kyba, HaXOaUTh
IJIOIA/Ib CEUCHHUSI.

Hcnionp3oBats mogooue
P PEIICHUY 3a/1a4 Ha
MOCTPOEHUE CEUCHUU.

3HAKOMUTHCS C
AKCMOMATUYECKUM
MIOCTPOECHUEM
CTEPEOMETPUH, C
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aKCMOMaMH CTEPEOMETPUU
U CJICJICTBUSIMHU U3 HUX.
WnmoctpupoBath
AKCHOMBI pUCYHKAMU U
IpuUMEPaMH U3
OKpYy>aroled 00CTaHOBKU

IIpsiMble ¥ IVIOCKOCTH B
NPOCTPAaHCTBeE.
IHapajuieabHOCTD
NPAMBIX M IVI0CKOCTEH
(12 v)

B3aumMHoe pacnonoxenue
MPSIMBIX B MPOCTPAHCTBE:
IepeceKaromecs,
napa’suiesibHbIe U
CKPEILHUBAIOIIUECS TPSIMBIE.
[TapannenbHOCTh MPSAMBIX U
IJIOCKOCTEH B
IPOCTPAHCTBE:
napasuielibHbIE MPSIMbIEC B
IIPOCTPAHCTBE;
NapauieIbHOCTh TPEX
IPSIMBIX; TAPAJIEIBHOCTD
MPSIMOU U TUTOCKOCTH. Y TJIBI
C COHAIPaBJICHHBIMU
CTOPOHAMHU; YTOJ MEXKITY
MPSIMBIMU B TIPOCTPAHCTRBE.
[TapamnenbHOCTH
IJIOCKOCTEM: MapajiesIbHbIE
IIOCKOCTH; CBOMCTBA
MapaJyIeIbHbBIX IIOCKOCTEH.
[Ipocrenmmue
MPOCTPAHCTBEHHbIE
(buUrypsl Ha MIOCKOCTH:
TeTpa’ip, KyO,
napajuieieumnesn;
MOCTPOEHUE CEYEHUM

AKTyanu3upoBaTh (PaKThI
Y METOJIbI INIAHUMETPHH,
pEJIEBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

[Tepeuncnsatop
BO3MOYHBIE CTIOCOOBI
pPAacCHoJIOKEHUS JIBYX
MPSIMBIX B IIPOCTPAHCTBE,
WJUTKOCTPUPOBATH UX Ha
npuMepax.

JlaBaTh omnpeneneHue
CKPEILHUBAIOIINXCS MPSIMBIX,
bopmMyIHpOBaTh MPU3HAK
CKPENIMBAIOIINXCS MTPSMBIX
U IPUMEHSITh €ro Mpu
pelIeHnu 3a1a4.

Pacno3naBate npusmy,
HAa3bIBATh €€ DJIEMEHTHI.

CtpouTh ceueHust
MPU3MbI HA TOTOBBIX
yepTexkax.

ITepeuncnsaTh
BO3MO>KHBIE CTIOCOOBI
B3aHUMHOI'O PACTIOJIOKEHUS
IIPSIMOU U IIJIOCKOCTH B
MPOCTPAHCTBE, MPUBOJAUTH
COOTBETCTBYIOIIUE
IPUMEPBI U3 PEATBHON
YKUA3HU.

JaBartp onpenenenue
[apaJJIEIbHOCTH IIPSMOU U
IJIOCKOCTH.

DopMynMpPOBaTh NPU3HAK
MapaJyICIbHOCTH MIPSMOU U
IJIOCKOCTH, YTBEPKICHUE O
MPSIMOM TIEPECEUECHUS JIBYX
IJIOCKOCTEM, MPOXOASIIUX
4yepes napajuiesibHble
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psIMBIE.

Pemats npaktuueckue
3a/1a4M Ha IOCTPOEHUE
CE€YEHU MHOTOTPaHHHKA.

OOBICHATH CiIyyau
B3aMMHOTO PACTIOJIOKEHUS
IIJIOCKOCTEMN.

JlaBaTp onpenenenue
MapajyIeIbHbIX NIOCKOCTEN;
MPUBOJUTH MPUMEPHI U3
pEAbHOM KU3HU U
OKpY>Karoleid 00CTaHOBKH,
WJUTIOCTPUPYIOLLIHE
napauieIbHOCTh
IJIOCKOCTEMN.

Hcnonb30BaTh MpU3HAK
NapauieIbHOCTH IBYX
IUIOCKOCTEH, CBOMCTBA
napajuielIbHbIX MJI0OCKOCTEN
IIPY PELICHUU 3a/1a4 Ha
MIOCTPOCHHUE.

OOBSICHATB, UTO
HAa3bIBACTCS MapaJLICIIbHBIM
MPOCKTUPOBAHUEM U KaK
BBITIOJTHSIETCS
POEKTUpOBaHuE Puryp Ha
IIJIOCKOCTB.

N3ob6paxarts B
MapAUIEITLHON TPOEKIINU
pa3JInYHbIC
reOMeTpUYEeCKue (PUrypsl.

MoaenupoBaTh peajbHbIE
CUTYyallMU HA SI3bIKE
F€OMETPHH, UCCIIEI0BATh
MTOCTPOEHHBIE MOJEIH C
MCTI0JIb30BAaHUEM
F€OMETPUYECKUX TTOHITHM.

Hcnonb3oBath npu
pelIeHnH 3a7a4 Ha
MMOCTPOECHUE CCUCHUI
MOHSTHE MAPATIICTBHOCTH,
MIPU3HAKU U CBOMCTBA
napasuiesIbHbIX MPSMbIX Ha
IJIOCKOCTH
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IlepneHAMKYJIAPHOCTD
NPAMBIX U IJIOCKOCTEN
(12 v)

[lepnenAuKyJISIPHOCTD
IPSIMOM U INIOCKOCTH:
NEPIECHANKYJIIPHBIC
IpsIMBIE B IPOCTPAHCTBE,
IPsIMBIE ITAPAJUICIIBHBIE U
NEPIEHANKYJIIPHBIE K
IJIOCKOCTH, ITPU3HAK
MIEPIICHIUKYJISIPHOCTH
MIPSIMOU U TNTOCKOCTH,
TeOpeEMa O MPSIMOMN
IIEPIIECHIUKYJISIPHOU
IIJIOCKOCTH

IlepnienuKyIsIp U
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH 10 TUIOCKOCTH,
pacCTOsHUE OT NPSAMOU 10
IIJIOCKOCTH.

AKTyanu3upoBath (HaKThl
Y METOJbI INIAHUMETPUH,
pETIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.

OOBACHATD, KAKOU Yo
Ha3bIBAETCA YIJIOM MEXIY
NIEPECEKAIOIIUMUCS
IPSIMBIMH,
CKPELIMBAIOIINMUCS
IPSIMBIMU B IPOCTPAHCTBE.

JlaBaTh onpeneneHue
NEPIEHIUKYIIPHBIX
IPSIMBIX U TIPSIMOA,
NEPHEHIUKYIIPHON K
IIJIOCKOCTH.

Haxogute yriel Mexay
CKPEILIUBAOIIAMUCS
IpsIMBIMH B KyOe U
MpaMu/Iie.

[IpuBOINTHE IPUMEDPHI U3
pEAbHOM KU3HU U
OKpY>Karoleid 00CTaHOBKH,
WUTFOCTPUPYIOLINE
NePHEHIUKYISIPHOCTh
NPSIMBIX B TIPOCTPAHCTBE U
NEePHEHIUKYIIIPHOCTh
IIPSIMOU K TUIOCKOCTH.

dopMynupoBaTh
MpU3HAK MEePIECHINKYIISIP-
HOCTHU NPSIMOU U
MJIOCKOCTH, TPUMEHSTH €TI0
Ha TIPAKTUKE: OOBICHITH
NePHEHIUKYISIPHOCTh
pebpa Kyba u AuaroHanu
€ro rpaHu, KOTopas ero He
COJICP’KUT, HAXOAUTH JJIUHY
JMaroHaiu Kyoa.
Boraucnsats BeICOTY
MIPaBUJILHOW TPEYTOJIbHOU U
MPaBUWJIBHOU YETHIPEXYTOJIb-
HOW MUpPaMU/I 10 JJIMHAM
péoep.

Pemats 3agaun Ha
BBIYUCJICHUS, CBSI3AHHBIE C
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NEPIEHINKYJIIPHOCTBIO
NPSIMOM U TIJIOCKOCTH, C
UCIIOJIb30BaHUEM TIPU
peleHnn
TUTAHUMETPUYECKUX (PaKTOB
U METOJIOB.

OOBACHATH, YTO
HAa3bIBAOT
MEPIEHAUKYJIAPOM U
HAKJIOHHOM W3 TOYKH K
IIJIOCKOCTH; MPOEKIUEN
HAKJIOHHOM HA MJIOCKOCTb.
OOBACHATD, YTO HA3BIBACTCA
pacCTOSTHUEM: OT TOUYKH J10
IJIOCKOCTH; MEXKIY
napauieIbHbIMU
IJIOCKOCTSIMU; MEXKTY
IIPSIMOM M NTapaJlJIEIbHOU €1
IJIOCKOCTBIO; MEXKILY
CKPEIIUBAIOIINMUCS
IPSIMBIMU.

Haxonuts 3tn
PaCCTOSTHHS B MPOCTBIX
ciyJasix B KyOe, mupaMu/e,
pu3Me.

MonaenupoBath
peabHble CUTyallud Ha
SI3bIKE TEOMETPHUH,
VICCIIEIOBATH IIOCTPOCHHBIE
MOJIEIINA C UCITOJIBb30BAHUEM
F€OMETPUYECCKUX TTOHITHM.

Hcnons3oBath npu
pellIeHUY 3a7a4 Ha
MOCTPOEHUE CEYEHUM
teopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.

Yriabl Me)KI[y NpsAMbIMHA
M IMJIOCKOCTAMMU
(10 )

VYTbl B IPOCTPAHCTBE:
YTOJI MEXAY NPSIMOU U
IIJIOCKOCTBIO; JBYTPAHHBIN
yTOJ1, INHENHBIN yroJ
IBYI'PAHHOTO yTJIA.
IleprieHIMKYISAPHOCTD
IIJIOCKOCTEMN: MPU3HAK

AKTyanu3upoBaTh (PaKThI
Y METOJIbl INIAHUMETPUH,
pEIIEBaHTHBIE TEME,
IPOBOJUTH AHAJIOTUH.

JlaBaTh omnpeneneHue
yIila MEXy IPSMOU U
IIJIOCKOCTBIO,
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NEPIEHINKYIIPHOCTH JBYX
ockocrer. Teopema o
TPEX NEPHEHAUKYIAPAX

bopMyIMpOBaTH TEOPEMY O
TPEX NEPHEHAUKYISIPAX U
00paTHYIO K HEH.

Haxomute yron mexny
PSIMOM U TJIOCKOCTHIO B
MHOTOTPaHHHUKE,
paccTOsIHUE OT TOYKH JI0
MPSIMOM Ha TIOCKOCTH,
UICIIOJIB3YS TEOPEMY O TPEX
NEPIEHIUKYIISIpaXx.
[IpoBoauTh Ha yepTexe
NEPIEHIUKYJIISAP: U3 TOUKU
Ha MPSAMYIO; U3 TOYKU HA
MJIOCKOCTb.

JlaBaTh omnpeneneHue
JIBYTPAHHOTO yTJIa U €r0
71eMeHTOB. OOBSACHATH
PaBEHCTBO BCEX JIMHEWHBIX
YTJIOB JIBYTPaHHOTO yTJIA.

Haxonute Ha ueprexe
JIBYI'PAHHBIN YTOJI IIPU
pedpe nupaMubl, IPU3MBI,
napajuieIIeIuIeaa.

JlaBaTh onpeneneHue
yTJla MEXK]y TUIOCKOCTSIMH.

JlaBaTp ornpeneneHue u
dbopMyIMpOBaTh MPU3HAK
B3aUMHO
NEePHEHIUKYIIIPHBIX
IIJIOCKOCTEHN.

Haxomuts yriibl Mmexy
TJIOCKOCTSMH B KyOe U
nipamMu/ie.

Hcnonp3oBats npu
pelieHnu 3a71a4 OCHOBHBIC
TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MopenupoBaTb
peanbHbIe CUTyallud Ha
SI3bIKE T€OMETPUU,
UCCIIEI0BATh MOCTPOEHHBIE
MOJIEJIN C UCTI0JIb30BAHUEM
F€OMETPUYECKUX TTOHSITHM.

Hcnonb3oBaTh npu
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pelIeHnu 3a1a4 Ha
MOCTPOCHUE CEUCHUI
COOTHOIICHUS B
IPsIMOYTOJIBHOM
TPEYTroJIbHUKE.

MHoOrorpaHHUKH
(10 v)

[TonsiTue
MHOI'OTPaHHHUKA, OCHOBHBIE
3JIEMEHTbl MHOTOTPaHHUKA,
BBINIYKJIBIE U HEBBINYKIIbIE
MHOT'OTPAaHHUKH; Pa3BEPTKA
MHOI'OTpaHHHKA.

[Ipusma: n-yrompHas
IIpU3Ma; TPaHu U OCHOBAHUS

IIPU3MBI; npsiMast U
HAKJIOHHAs MIPU3MBI;
OokoBast u MOJIHAS
MIOBEPXHOCTh MIPU3MBIL.
[Tapamnenenunen,
MPSMOYTOJIBHBIN

napajulesienunes; W €ro
CBONCTBA.

[Inpamupma: N-yrosus-
Hasg TMUpamMujga, TpaHUd H

OCHOBaHHE TUPAMU/IBL;
OokoBas u MOJTHAS
MOBEPXHOCTh  TTHUPAMU/IBL;
NpaBWIbHAS W yCCUEHHAs
UpaMua.

DJIeMEHThI TPU3MBI U
TUPAMU/TBL.

[IpaBusnbHbIE
MHOTOTPAaHHHKH: TTOHSTHE
IPABHJILHOTO
MHOTOTPaHHHKa,
OpaBWJbHAs  MpPU3Ma U
IpaBHJIbHAS MUPAMHU/IA;
NpaBWJIbHAS ~ TPEYroJibHas
nUpaMua W TIPaBHILHBINA
TeTpa’ap; Ky0.
[IpencraBnenue 0
IPABHIIbHBIX

MHOTOI'paHHHUKaX: OKTasp,
TOJIEKAdP U HKOCAJIP.

AKTyanu3upoBaTh (PaKThI
Y METOJIbI TNIAHUMETPUH,
pEJIEBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

JlaBaTh onpeneneHue
napajieJenunea,
pacmno3HaBaTh €ro BUIbI U
U3y4yaTbh CBOMCTBA.

JlaBaTh omnpeneneHue
MMPaMHU/Ibl, PACTIO3HABATh
BUJIbI TUPAMMU/I,
dbopmynpoBaTh CBOKWCTBA
pé6ep, rpaHeii U BBICOTHI
MPaBUWJIbHOU MUPAMUIBI.

Haxomuts miomanb
MOJIHOM U OOKOBOM
MOBEPXHOCTH MTUPAMU/IBI.

JlaBaTh omnpeneneHue
YCEUEHHON TUPaMUIBI,
HA3bIBATh €€ DJIEMEHTHI.

dopMynupoBaTh
TEOpEMY O ILIOLIAaN
OOKOBOI MOBEPXHOCTHU
IIPaBUJIbHOW YCEUEHHOU
MUPAMUJIBI.

Pemats 3agaun Ha
BBIYHCIICHUE, CBSI3aHHBIE C
nUpaMuJIaMH, a TAKKe
3a7]a4¥ Ha OCTPOCHUE
CEUCHUM.

JlaBaTh ornpeneineHue
MPU3MBI, paCIiO3HaBaTh
BU/IBI IPU3M, H300paxkaTh
MPU3MBI Ha YEPTEKE.

Haxoauts miomanb
TIOJTHOM M OOKOBOM
MOBEPXHOCTH MPU3MBL.

N3yuaTh cOOTHOLIECHUS
Ditniepa 115 yncia peoep,
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CummeTtpus B
IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJILHO TOYKH,
psIMOiA, IJIOCKOCTH.
DNeMEeHThl CHUMMETPUU B
nupamMuaax,
napasuieyienumneaax,
MPaBUIILHBIX
MHOTOTPaHHHKAX.
Brruncnenue 3JIEMEHTOB
MHOTOTPAaHHHUKOB:  p&Opa,
nraroHaiy, yrisl. [Lnomans
OOKOBOW TMOBEPXHOCTU U
MIOJTHOM MTOBEPXHOCTHU
IpsIMOM TIPU3MBI, TUIOIIA b
OCHOBaHHW, TeopemMa O
OOKOBOM MTOBEPXHOCTHU
psAMOW Mpu3Mebl. [lmomans
OOKOBOW TOBEPXHOCTU U
ITIOBEPXHOCTH ITPABWJIBHOU

nupamMujpl, TeopemMa O
IUIOIIAIU OOKOBOH
IIOBEPXHOCTH  YCEUYEHHOU
UpPaMUIbl

rpaHey U BEPIINH
MHOTOI'paHHHUKA.

N3yuars BuIbI
MPaBUIBLHBIX
MHOTOIPaHHUKOB, HX
Ha3BaHMS U KOJIUYECTBO
rpaHen.

N3ygars cuMmMmeTpuro
MHOTOTPaHHHUKOB.

OOBACHATH, KAKHE TOYKHU
Ha3bIBAKOTCSI
CUMMETPUYHBIMU
OTHOCHUTEJIBHO JITAHHOM
TOYKH, IPSIMOU WIIH
IUIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OChIO UJIN
IUIOCKOCTBIO CHMMETPHUH
burypsi.

[TpuBOIUTH MpUMEPHI
CUMMETPUYHBIX (DUTYD B
APXUTEKTYpPE, TEXHUKE,
MIPUPOJE.

MopnenupoBaThb
peaIbHBbIE CUTYyallU Ha
SI3bIKE TEOMETPUH,
HCCJIEI0BATh OCTPOCHHBIC
MOJEJIH C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TTOHITHM,
WICIIOJIB30BaTh MOJ00He
MHOTOT'PaHHUKOB.

O0BLEMBI
MHOTOTPAHHUKOB

84)

IToustre 00 00BEME.
OO0BEM TUPaMHUIBI, TPU3MBI

AKTyanu3upoBaTh (PaKThI

Y METOJIbI TUIAHUMETPUH,
pEJIEBaHTHBIC TEME.

OOBACHATH, KaK
U3MEPSIOTCS 00BbEMBI TE,
MIPOBOJISI aHAJIOTHIO C
M3MEPEHUEM TUIOIIAAEH
MHOT'OYT'OJIbHUKOB.
DopMyIMpOBATH OCHOBHBIE
cBOMCTBa 00BEMOB.

N3y4aTh, BBIBOOUTH
dbopmyel 00bEMa
IPSIMOYTOJILHOTO
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napajjiesenune1a, Npu3Mbl
Y IUPAMUJIBI.

Brrunciadatse 00bEM
MPY3MBI U IUPAMU/IBI TI0 UX
DJIEMEHTAM.

[TpuMeHATH 00BEM IS
pelieHust
CTEPEOMETPUYECKUX 3a/1a4
1 JUIST HAaXO0XKJICHUS
F€OMETPUYECKUX BEJIMYHH.

MopenupoBaTs peanbHbIe
CUTYyallUU HA SI3bIKE
reOMETPHH, UCCIIEI0BATh
ITOCTPOECHHBIE MOJIEIIH C
HCIIOJIb30BaHUEM
r€OMETPUYECCKUX HOHSITUM

IToBTOpPEHME: CeueHus,
PACCTOSIHMS M YIJIbI

(6 1)

[TocTpoeHue ceuenuit B
MHOTOTPaHHHKE.

Brruncnenne paccTosHUM:
MEX]ly ABYMSI TOYKaMH, OT
TOYKHU JI0 IPSIMOM, OT TOUKU
710 TUIOCKOCTH; MEXKTY
CKPEILUBAIOIIUMUCS
PSIMBIMU.

Brruuciienue yrios:
MEXKy CKpPELIMBAIOLIUMHUCS
MPSMBIMHU, MEXY MPSIMOMH
U TIJIOCKOCTBIO,
JIBYTPAaHHBIX YIJIOB, YTJIOB
MEXKy TUIOCKOCTSIMH

CtpouTh ceueHue
MHOT'OTPaHHHUKA METOJIOM
CJIEOB.

JlaBaThb onpeneneHue
PACCTOSIHUSI MEXKITY
¢durypamu.

Haxonute paccrosinue
MEXKTY MapaJUIeIbHBIMU
MJIOCKOCTSAMH, MEXKIY
IJIOCKOCTBIO U
NapajiyIeJIbHON € IIPSMOH,
MEXKy CKpPELIMBAIOIIUMHUCS
IPSIMBIMH.

CTpouTh TUHEWHBIN yToJ
JBYTPaHHOTO yTJia Ha
YyepTeke MHOTOTpaHHUKA U
HaXOJIUTh €r0 BEJINUKHY.

HaxoauTe yriel Mexay
MJIOCKOCTSIMU B
MHOTOTPaHHUKAX
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11 kmacc (34 yaca)
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Ha3sBanue pasaena
(TemMbI) Kypca,
(KOJIMY€eCTBO YaCOB)

OcHOBHOE coiep:KaHue

OcHOBHBIE BH/bI
NeSITeJIbHOCTH YYAIIUXCS

TeJia BpalmeHus
(12 9)

Cdepa u map: ueHtp,
paamyc, auameTp; IUIONIaab

MTOBEPXHOCTHU cdepsl.
B3aumMHOe  pacrnonoxeHue
cthepsbl u MJIOCKOCTH;

KacaTelbHas TIUIOCKOCTh K

cdepe; wIomamb cQepel.
Nzobpaxenue chepsl,

rapa Ha II0CKOCTH.
Ceuenus mapa.

AKTyanu3upoBaTh
(baKTbl U METO/IbI
MJIAaHUMETPUH,
pETIEBaHTHBIEC TEME,
MPOBOJAUTH aHAJIOTHH.

JlaBaTh onpeneneHus
cdepsl U mapa, ux LEeHTpa,
paauyca, fuaMmeTpa.
Omnpenenartsd chepy Kak
burypy BpaieHus
OKPY>KHOCTH.

Uccnenosars B3auMHOE
pacnoJioxkeHue chepbl u
IJIOCKOCTH, IBYX cep,
WJUTFOCTPUPOBATH 3TO Ha
yepTekax U pUCYHKaX.

PopMyIMpOBaTH
ONPEAETICHNE KacaTeIbHOU
IJIOCKOCTH K cdepe,
CBOWCTBO M MPU3HAK
KacaTeJIbHOM MJIOCKOCTH.

3HAKOMHTBCS C
reo/1e3nYEeCKUMU JTUHUSMU
Ha cepe.
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Hunuaapuyeckas
MMOBEPXHOCTh, 00pa3yroIIre
HWIMHAPUIECKOU
MTOBEPXHOCTH, oChb
HWIMHAPUIECKOU
MTOBEPXHOCTH. Humuaap:
OCHOBaHUS u OOKOBas

MOBEPXHOCTh, 00pa3yomas u
OCh; IUIOHIagh OOKOBOM WU
ITOJTHOW MOBEPXHOCTH.

N300paxenue
MUINHAPA HAa TUIOCKOCTH.
Pa3BépTka muamHpa.

Ceuenusa HUAJTMHpA
(MI0CKOCTRIO, MapalIeIbHOM
WU TIEPHCHAUKYISIPHON OCH
LUJTHH/IPA)

OOBACHATH, UYTO
Ha3bIBAIOT LIWJIMHIPOM,
Ha3bIBATh €r0 3JICMEHTHI.

N3yuarh, OOBACHSTH,
KaK MOJIyYUTbh [IUJIUH]IP
IyTEM BpallCHUSA
IPSIMOYTOJILHUKA.

BriBoauTh,
UCTIOTIB30BaTh (POPMYIIBI
JUISL BBIYUCIICHUS TUIONIAIN
OOKOBOI MOBEPXHOCTH
HUJTUHIpA.

N3yuars, pacno3HaBaTh
pa3BepTKy UWJIUHJIPA.

N3o0pakats HUIUHID U
€ro CEUYCHMS MIIOCKOCTHIO,
MIPOXOISIIIEN Yepe3 €ro
OCbh, IapaJUIETbHON WU
NEPIEHIUKYJIIPHON OCH.

Haxonmute miomaan
ATHUX CEUCHUMU.

MopnenupoBaTb
peanbHbIe CUTYallUd Ha
SI3bIKE T€OMETPHU,
MCCIIEIOBATH
MIOCTPOECHHBIE MOJIETU C
UCIIOJIb30BaHUEM
F€OMETPUYECCKUX TTOHSITHI.
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Konunueckas
MOBEPXHOCTh, 00pa3yronme
KOHUYECKON TTOBEPXHOCTH,
OCb U BEpIINHA KOHUYECKOMN
noBepxHocTu. Konyc:
OCHOBAHHE U BEPIINHA,
oOpa3yromas 1 oCh;
TJI0MA Ik OOKOBOW U TTOJTHOU
MTOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yroiue u
BBICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

N3o0pakenne koHyca

Ha IUIocKocTU. Pa3Béprka
KOHYyca.
Ceuenus KOHYyCa

(mI0CKOCTBIO, MApaLICIBHOM
OCHOBAHHUIO, U IIOCKOCTBIO,
MPOXOIAIICH yepes
BEPIIHHY).

OOBICHATH, KAKOE TEJIO
Ha3bIBalOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro
3JIEMEHTBL.

N3yuaTh, OOBSACHATD,
KaK MOJIYYUTh KOHYC
IIyTEM BpallCHUA
MPSMOYTOJIBHOTO
TPEYTrOJIbHUKA.

N300paxats KOHYC U
€ro CEYEHHUs IIIOCKOCTBIO,
MPOXOSIIEN Yepe3 OCh, U
IJIOCKOCTBIO,
NEPIEHIUKYIIIPHON K OCH.

N3yuars, pacnio3HaBaTh
pa3BEPTKY KOHYCA.

BriBouTh,
UCIOJIB30BaTh (hOPMYJIbI
JUIS1 BBIYUCIIEHUS TUIONIAaN
OOKOBOI MOBEPXHOCTHU
KOHYyca.

Haxoauts miomann
CEUCHMH, TPOXOISIINX
yepes BEPIINHY KOHyCa
WJIU TIEPIIEHIUKYJIIPHBIX
€ro OcH.

OOBSICHATH, KaKOE TEJI0
Ha3bIBAETCA YCEUEHHBIM
KOHYCOM.

N3y4darh, OOBACHSITD,
KaK €ro mojay4uTh IyTEM
BpaIlEHUS TPSIMOYTOJIbHOMN
Tpareiuu.

BriBoAUTE, IPUMEHATH
dbopmyiy 1J1s1 BEIYUCICHUS
[UI01a 11 OOKOBOM
IIOBEPXHOCTH YCEYEHHOTO
KOHYca.
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KomMOunarus ten
BpaIllCHUS U
MHOT'OTPaHHHKOB.
MHoOrorpaHHMK, OITMCAHHBIN
okoJo cepsr; chepa,
BIMCaHHAs B MHOTOTPaHHUK
WJIM B TEJIO BpAIICHUS

AKTyanu3upoBaTh
(baKThl U1 METOJIbI
IJIAHUMETPUH,
peJIeBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Pemiate
CTEPEOMETPUUECKHUE
3aJauM, CBSI3aHHBIC C
TEJIAMU BpAILICHUS,
MIOCTPOCHUEM CEUYCHUH Tell
BpAILICHUS, C
KOMOHMHAIIUSIMH TEJI
BpAIlICHUS U
MHOTOIPaHHHUKOB Ha
HaXOXXICHUE
F€OMETPUYECKUX BEIIMYMH.

Hcnionp3oBath npu
peleHun
CTEPEOMETPUYECKUX 3a]1a4
MJIaHUMETpUUECKUe (DAKThI
1 METO/JIbI 3aJ1aU1 Ha
BBIUMCJICHUE U
JI0OKa3aTeJIbCTBO.

MonenupoBaThb
peaIbHbIE CUTYyallU Ha
SI3BIKE TEOMETPUH,
HCCIICIOBATh
ITOCTPOECHHBIE MOJICIIH C
HCII0JIb30BaHUEM
F€OMETPUYECCKUX TTOHATUMN
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O0BEéMBI TEa
S 9)

I[Toustne 00 00OBEME.

OcHOBHBIC CBOIiCcTBa
00BEMOB TeEJI.

O0BéEM UAJIMH/IpA,
KOHYyca.

O06BEM niapa u

10 hL CHEpHI.

AKTyalu3upoBaTh
(baKTbl ¥ METO/IbI
IJIAHUMETPHH,
pEJIEBAHTHBIE TEME,
IPOBOJAUTH AHAJIOTHH.

BriBouTh,
UCTIOJIB30BaTh (POPMYIIBI
00BEMOB: MPU3MBI,
UUJIUH]Ipa, TUPaAMU/IbI,
KOHYCa; YCEYEHHOU
IIAPAMUIbI U YCEYEHHOTO
KOHYCA.

Pematp
CTEPEOMETPUYECKUE
3a/1a4M, CBSA3aHHBIC C
BBIUMCICHUEM O0BEMOB.

dopMynupoBaTh
OIIPENEIICHUE 1IapOBOI0
CErMEeHTa, apOBOTIO CJI04,
1apOBOT'0 CEKTOPA.

[IpumensTh popmyIbl
JUTSI HAXOKJIEHUSI 00BEMOB
1apOBOr'0 CErMEHTA,
1apOBOTr'0 CEKTOPA.

Pematp
CTEPEOMETPUUECKUE
3a/1a4M, CBSAI3aHHBIE C
00BEMOM T11apa u
TUIOMIAABIO CHEPHI.

MonaenupoBath
peanbHbIe CUTyallud Ha
A3bIKE T€OMETPUH,
UCCIIEN0BATh
IIOCTPOECHHBIE MOJIEIH C
VCIIOJIb30BaHUEM
F€OMETPUYECKUX TTOHITHM.
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[TogoOHEIE TETA B
MIPOCTPAHCTBE.
CoOTHOIIECHUS MEXKTY
TJIOMIAASIMU TTOBEPXHOCTEH,
00BbéMaMU ITOJOOHBIX TEN

AKTyanu3upoBaTh
(baKTbl ¥ METO/IbI
IUTAHUMETPUH,
peJeBaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUH.

Pemars
CTEPEOMETPUUECKUE
3a/1a4u, CBSI3aHHBIE C
COOTHOIIICHHEM 00BEMOB U
MTOBEPXHOCTEH TTOT00HBIX
TEJ B IPOCTPAHCTBE.

MopnenupoBatb
peanbHbIe CUTYaIluu Ha
SI3bIKE T€OMETPUH,
UCCIIE0BATh
MIOCTPOECHHBIE MOJIETU C
UCIIOJIb30BaHUEM
T€OMETPUYECKUX TTOHSTHIM
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BexkTopbl
KOOPAMHATHI
NPOCTPAHCTBE
(10 1)

BexTtop Ha miockocTu
U B IIPOCTPAHCTBE.
CrnoxeHne 1 BBIYUTaHUE
BEKTOPOB. Y MHOXKCHUE
BEKTOpPA Ha YUCIIO.
Pasnoxxenue BekTopa 1o
TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuiio
napasuleJIenuneaa.

Pemenue 3amau,
CBS3aHHBIX C IPUMEHEHUEM
IIPaBUJI JICUCTBUM C
BEKTOpaMH

[IpsimoyrosnbHas
CUCTEMAa  KOOpAUHAT B
npoctpancTBe. KoopauHatsl

BEKTODA. [Ipocrenmue
3a/1a4M B KOOpAUHATAX. YTOJI
MEX Y BEKTOPAMH.
CkanspHoe  IpOU3BEACHUE
BEKTOPOB. Brrancnenne

YIJIOB MEXIy TPSIMBIMU H
IIJIOCKOCTSIMU.

Koopaunarno-
BEKTOPHBI ~ METOJ  IpH
pElIEHNH  TIeOMETPUYECKUX
3a1a4

AKTyanu3upoBaTth
(baKTbl ¥ METO/IbI
IJIAHUMETPHH,
pEJIEBAHTHBIE TEME,
IPOBOJAUTH AHAJIOTHH.

OnepupoBatb
MIOHATHUEM BEKTOD B
IIPOCTPAHCTBE.

PopmyIMpoOBaThH
IIPABUJIO
napajuieJienunea npu
CJI0’KEHUU BEKTOPOB.

CknaapiBaTh, BHIYUTATH
BEKTOPBI, YMHOXKATh
BEKTOP Ha YHUCJIO.

N3ydats OCHOBHBIE
CBOMCTBA 3TUX OIEPALUN.

JlaBaTh omnpeneneHue
IIPSIMOYTOJILHOW CUCTEMBI
KOOPAMHAT B
IIPOCTPAHCTBE.

Bripasute KOOpAMHATEI
BEKTOpA 4epes
KOOPAUHATHI €70 KOHIIOB.

BriBOaUTS,
UCIIOJIB30BaTh (hOPMYITY
JUTMHBI BEKTOpa U
PACCTOSTHUSI MEXKY
TOYKaMHU.

Bripaxats ckaisipHOe
IIPOU3BEICHUE BEKTOPOB
yepes UX KOOPAUHATHI,
BBIYUCIIATH YTOJ MEXKIY
JIBYMSI BEKTOPaMH, IBYMS
MPSIMBIMU.

Haxonute yrom mexny
IIPSIMOU U TIJIOCKOCTBIO,
YTOJI MEXIY ABYMS
IIJIOCKOCTSIMU
AHAJIMTUYECKUMU
METOJaMHU.

BriBouTh,
UCIIOJIB30BaTh GOpMYITy
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PacCCTOAHUA OT TOYKH OO0
IIJTIOCKOCTH.
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IToBTOpEHME,
00001IeHNe "
cucTeMaTH3alus
3HAHUH

(7 9)

OcHoBHbIE QUTYpHI,
(dakThl, TEOpEMBI Kypca
IUIAHUMETPHH. 3a1a4u
IUTAHUMETPUU U METOJIbI UX
pelIeHHUS.

OcHoBHbIE QUTYDHI,
(aKTbl, TEOPEMBI Kypca
CTEpEOMETPUH. 3a/1aun
CTEPEOMETPUHU U METOJIBI UX
peLIeHus

Pemars nipocrenmme
3aJauMd Ha HaXOXKJICHUEC
JUTMH U YTJIOB B
reoMeTpudecKkux purypax,
MPUMEHATH TEOPEMY
[Tudaropa, Teopemsl
CHHYCOB U KOCUHYCOB.

Haxoauth miiomann
MHOTOYTOJIbHUKA, KpyTa.

Pacrnio3naBath
no100HbIe (PUTYPHI,
HAXOJIWUTH OTHOIIICHHUS
JUIMH U TUIOMIaeH.

Hcnons3oBaTh npu
pelIeHun
CTEPEOMETPUYECKUX 3a/1a4
(baKThl 1 METO/IBI
IJIAHUMETPUH
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Pabouast nporpamma y4e0HOro kypca «BeposiTHoCTD U
CTATUCTHKA)
Ilesmn u3ydenust yuedHOro Kypca

VY4eOHbIil Kypc «BeposiTHOCTP M CTaTHUCTHKa» 0a30BOr0 YPOBHS SIBIISETCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOHN wikonbl. Kypc mnpeaHasHaueH ajii (OpPMHUPOBAHUS Yy OOydaroLIUXCs
CTaTUCTUYECKOM KYIbTYpbl M IIOHUMAaHHsS POJIA TEOPUU BEPOSITHOCTEH KaK
MaTEMaTUYECKOI0 MHCTPYMEHTA Ul U3YyYEHUsS CIydalHBIX COOBITHH, BEIWYUH U
npoueccos. IIpu u3ydeHum Kypca 00OramaroTcs NPEACTABICHUS YYallUXCs O
METO/AX MUCCIEA0BAHNS U3MEHUNBOIO MHUPA, PA3BUBACTCS TIOHMMAaHUE 3HAYNMOCTH
U OOIIHOCTM MaTEMAaTUYECKHUX METOAOB II03HAHUS KAaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOI0 MUPOBO33PEHHUS.

CopeprkaHue Kypca HallpaBlICHO Ha 3aKPEIUICHUE 3HAHUM, MOJIIYYCHHBIX IIPU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX U B3aUMOCBS34X MEXK1y HUIMH Ha BaXXHBIX IPUMEPAX, CIOKEThI KOTOPBIX
IOYEPIHYTHl U3 OKpYyXKarolero Mupa. B pesynbrare y oOydaromMXCs OJIKHO
copMHpOBATBCA NPEACTABICHUE O Haubojee YHNOTPEOUTENbHBIX M  OOLIMX
MaTEMaTUYECKUX MOJEIISIX, UCIIOIb3YEMBIX JIUISl OIMCAHUS AHTPOIIOMETPUUYECKHUX U
neMorpaUuecKkux BEJIMYHMH, MOIPEUIHOCTEH B Pa3IU4YHOIO poJia HU3MEPEHUsIX,
JUINTEIBHOCTU 0€30TKa3HON pPabOThl TEXHUYECKHX YCTPOMCTB, XapaKTEPHUCTUK
MacCCOBBIX SIBJICHUI U MPOLIECCOB B OOLIECTBE.

B cooTBeTCTBMM C yKa3aHHBIMM LEISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT M CTATUCTUKA» CpPENHEN IIKOJIBI Ha 0a30BOM YPOBHE BBIJCIICHBI
CIEAYIOIIME OCHOBHBIE cojepKarenbHble JMHUM: «CiydaiiHble COOBITHS U
BEPOATHOCTHY, «CirydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxxHyro 4yacth Kypca 3aHUMaeT H3y4YE€HUE TE€OMETPUYECKOro U
OMHOMUAIBHOTO pacpe/eIEHNI U 3HAKOMCTBO C X HEMPEPHIBHBIMU aHAIOTaMH —
IIOKA3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSMU.

Conepxanue muHUM «CllydaiiHble COOBITUSL U BEPOSITHOCTUY CIIYKUT OCHOBOM
Ui (POPMUPOBAHMS TPEICTABICHUA O PpaCHpPEIEICHUH BEPOSTHOCTEH MEXKIY
3HAYEHUSIMU CITy4alHBIX BEJIMYUH, a TAaKXKE 13Ta JIMHHUS HeoOXoauMa Kak 0aza aJis
U3yYEHHUS 3aKOHa 0OJIbIINX Ynced — (pyHIaMEHTAIbHOTO 3aKOHA, IEWCTBYIOLIETO B
npupoze 1 o0IIeCTBE U UMEIOUIEro MaTeMaTHuecKyto ¢popmannzanuio. CaM 3aKoH
OONBIIMX YKCEN MpeJiaraeTcss B O3HAKOMHUTEIBHOW (QopMe C MHUHHUMAIbHBIM
UCIIOJIb30BAaHUEM MAaTEMATUYECKOTO opMalIn3Ma.

Tembl, CB3aHHBIE C HEMPEPHIBHBIMU CTyYalHBIMU BEJIMUMHAMU, AKLICHTUPYIOT
BHHUMAHME IIKOJIbHUKOB HAa OIMCAHNU U U3YYCHHUH CITy4alHBIX SBJICHHUN C TIOMOILBIO
HenpepbIBHBIX (pyHKIMHA. OCHOBHOE BHUMAaHHUE YJENseTCA IO0Ka3aTeIbHOMY |
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HOPMaJIbHOMY pACHPENENICHHUSIM, IPU 3TOM IPEAINOIAracTcsi O3HAKOMHUTEIBHOE
U3ydeHue MaTepuaia 0e3 JoKa3aTelIbCTB IPUMEHSIEMBIX (PaKTOB.

MecTo Kypca B y4eOHOM IJIaHe

B VuebHoMm mrane Ha u3ydeHHe Kypca «BeposSTHOCTP M CTAaTHCTHKa» Ha
0a30BOM ypOBHE OTBOAUTCS | y4eOHBIM yac B HENENIO B TEUEHHE KaXKJIOIro rojia
oOyueHwusi, Bcero 68 y4eOHbIX 4acoB.

I[Inannpyemble npeaMeTHbIE pe3y/JbTAaThl 0CBOEHHsI pado4eil mporpaMMsbl Kypca (1mo
roaam o0y4yeHus )

IIpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «BepoATHOCTh U CTaTUCTUKA» B
10—11 kyaccax OpPUEHTHUPOBAaHbl Ha JOCTWKEHHE YPOBHS MaTeMaTUYECKOU
IPAMOTHOCTH, HEOOXOJMMOIO [JIsl YCHEIIHOIO pEelIeHus 3ajady U HpolseM B
peanbHON KU3HH U CO3[IaHUE YCIOBUMN JUIsl KX OOIIEKYIbTYPHOTO Pa3BUTHS.

OcBoenue yueOHOro kypca « BeposTHOCTh U cTaTUCTHKa» HAa Oa30BOM YPOBHE
cpenHero oOuiero oOpa3oBaHMsl JOJKHO OOECIeUnBaTh JOCTUKEHHUE CIIETYIOIINX
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!

10 kiacce

e UutaTh ¥ CTPOUTH TAOJIUIIBI U TUArPAMMBI.

e OmnepupoBaTh MOHATHUSIMU: cpeAHee apudmeTHUIecKoe, MeauaHa, HauboJbIIee,
HavMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIaHHBIX.

e OmnepupoBaTh MOHATHAMH: CIy4YaillHbIi ASKCIEPUMEHT (OMbIT) U CIy4dalHOE
coObITHE, DJIEMEHTapHOE COOBITHE (JIEMEHTAPHBIM MCXOM) CIIY4alHOTO OMbBITA;
HaXOJUTh BEPOATHOCTH B OMNbITaX C PaBHOBO3MOXXHBIMU CIIy4alHBIMU
COOBITHSIMU, HAXOJUTh M CPaBHUBATh BEPOSITHOCTU COOBITUH B HW3YYEHHBIX
CIIy4alHbIX JKCIIEPUMEHTAX.

e Haxomuts u HopMynupoBaTh COOBITHS: TepeceueHue U OObEIMHEHUE JTaHHBIX
COOBITH, COOBITHE, MPOTHUBOIOJIOXHOE JAHHOMY COOBITHIO; TOJIB30BAThCS
auarpaMMaMu Disiepa U (GOpMYJION CIIOKEHHUST BEPOATHOCTEW MNpHU pELICHUU
3azay.

e OnepupoBaTh MOHSATUAMH: YCJIOBHAs BEPOATHOCTh, HE3aBUCHUMBIE COOBITHS;
HaxXOJUTh BEPOSITHOCTU C MOMOIIBIO MpPaBUIa YMHOXKEHUS, C TTOMOIIIBIO JIepeBa
CJIy4alHOTO OIIBITA.

o [IpuMeHSITHr KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPH PEIICHUH 3a]1a4.

e OnepupoBaTh TMOHATHUSIMU: HWCIBITAHUE, HE3ABUCHUMBIC WCIBITAHUS, CEPUS
UCTIBITAaHUM, YCIIEX W HEyJada, HaXOJUTh BEPOSTHOCTH COOBITHH B cepuu
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HE3aBUCUMBIX HCIIBITAHUH JI0 TIEPBOTO yCIIeXa; HAXOIUTh BEPOSTHOCTH COOBITHIA
B CEpUHU UCIIbITaHUM bepHyiu.

e OnepupoBaTh NOHATUAMU: CIydaliHasl BEJIMYMHA, pacTpeieNICHUE BEPOATHOCTEM,
JAarpaMma pacupeaeicHusl.

11 kiace

e (CpaBHUBaTh BEPOSITHOCTU 3HAUYECHUI CIIy4YallHOM BEJIMYMHBI MO PACIPENCICHUIO
WJIY C TIOMOILBIO THArPAMM.

e OmnepupoBaTh MOHITUEM MATEMATHYECKOTO OXKHUIAHUSA, MPUBOJUTH MPUMEPHI,
KakK IPUMEHSETCS MaTEMaTUYECKOEe OKUIAHUE CIIyYalHOU BEJIMYMHBI HAXOJIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PAaCIpPEICIICHUIO.

e lMeTh npeAcTaBiIeHUE O 3aKOHE OOJIBIINUX YHCEIL.

e lIMeTh mpeacTaBiIeHUEe O HOPMAIBHOM PaCIIPEICICHUN.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHus)
10 kaacc

[IpeacraBieHre OaHHBIX C MNOMOUIBI0 Tabmui W auarpamm. CpexahHee
apu(pMeTHyecKoe, MeIHaHa, HauOoJblllee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCTIEPCUs U CTAaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CnyuyailHple  DKCHEpPUMEHTHI  (OMBITBI) M CIOy4ailHble  COOBITHS.
DnemeHTapHbIe COOBITUA (MUCXO0/bI). BeposTHOCTH ciiydaiiHOTO coObITUA. bin3ocTh
YacTOTbl M BEPOATHOCTU cOObITHH. Ciy4yaliHble OMNBITHI C PaBHOBO3MOKHBIMU
AIIEMEHTApPHBIMU  COOBITUSIMU.  BepodaTHOCTM  COOBITUH B ONbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Onepanun Ha COOBITHSIMU: repeceyeHue, 00beIMHEHHE,
MPOTUBOIIOJNOXKHBIE cOoObITUS. [[uarpammbl  Diinepa. dDopmyna  ClIOKEHUS
BEPOSITHOCTEN.

YciioBHas BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEHR. J[epeBo CiryyaiiHOTO
skcrepumenTa. @opmyria MmoaHoM BeposTHOCTU. HezaBucuMbie COOBITHSI.

KombOunaropHoe npaBuiio ymHoxkenus. [lepecranoBku u gpakropuan. Hucno
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIi cyyaliHbBIN ONIBIT (MCTIBITAHUE), yCTieX U Heylaya. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX HUCIIBITAHUN bepHyIu.

Cnyuaitnas BenuuuHa. Pacnpenenenwe BeposiTHOcTed. [uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHUCIE, I€OMETPUYECKOE H
OMHOMUABLHOE.
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11 xaace

YucnoBele XapaKTEpUCTUKN CIYyYaWHBIX BEJIUYUH: MAaTEMATUYECKOE OKHJIAHUE,
JVCIIEPCHS M CTAaHIAPTHOE OTKIIOHEHHUE. [Ipumepsl npruMeHeHns: MaTeMaTU4eCKOTO
OKMJIaHUSA, B TOM YHMCJIE B 3aJa4ax U3 IOBCEAHEBHOW XKMW3HU. MaremaTudeckoe
oKuJaHue OMHApHOM ciy4yailHOW BeaMuMHBL. MaTemaTnueckoe OXUAAHUE CyMMBbI
CIIy4ailHbIX BEJIMYMH. MaTeMaTH4eCKOE OKUIAHUE U JUCIIEPCHS T€OMETPUYECKOTO
¥ OMHOMMAJIBHOTO pacipeieIeHUN.

3aKOH OOJIBIINX YUCEN U €0 POJib B HAYKE, IpUpoJe U 001ecTBe. BIOOpOUHBIii
METOJ UCCIIEIOBaHUM.

[IpuMepbl HENpPEpPBIBHBIX CIydalHbIX BeaudyuH. [loHsTMe O mMIIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOIAIIME K HOPMAJIbBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeEICHUN.
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60

TemaTu4yeckoe NIaHUPOBaHNeE Y4eOHOI0 Kypca

10 xaacc (34 v)

Ha3zBanue
paszaesia (TemMbl)
(KoJIMYecTBO YacoB)

OcHoOBHOe coaepxkaHue

OcHoBHBIE BHIBI
AesITeJIbHOCTH 00y4aIoIUXCs

IIpeacraBienue | IIpencraBieHne AaHHBIX C N3Baexkars nHpOpMaAINUIO
AAHHBIX U | IOMOIIBIO Ta0JIHII | U3 TabnMi, M JMarpamm,
onucareJibHast JIarpamm. Cpennee | MCNOJB30BaTh  TaOMUIBI U
CTATUCTUKA apu(pMeTHYecKoe, MeJuaHa, | AMarpaMMel LISt
(4 49) HauOOJIbIlIeE M HAWMEHbINEE | TPEACTABICHHUS

3HAYCHMUS, pa3max, | CTAaTUCTUYECKHUX JAHHBIX.
JUCIIepCHsl, CTaHJApPTHOE Haxoguts onucarenbHbIC
OTKJIOHEHUE YUCJIOBBIX | XapaKTEPUCTUKU JAHHBIX.
HaObOpOB BouiaBuratb, KpUTUKOBATH
THIOTE3bI 0 XapakTepe
CIIy4YallHOM W3MEHYMBOCTH W
onpenensonmx e¢ hakTopax

Cay4aiinbie Ciy4ailHple  SKCHEPUMEHTHI BeigenssiTb Ha mnpumepax
ONbITHI 1 | (OTIBITHI) U CIIy4yalHbIC | CTyYailHbIE cOOBbITHS B
cJIy4aiiHbIe COOBITHS. DNeMEeHTapHbIE | ONIMCAHHOM CIIyYallHOM OIIBITE.
COOBITHSI, OMBITHI C | COOBITUS (ucxompl). D®opMyIHPOBATH YCIOBUS
PaBHOBO3MOKHbIMH | BeposaTHOCTB CJIIy4allHOTO | IPOBEICHUS CIIy4ailiHOTO
3JIeMEHTApPHbIMH COOBITHSI. BepostHOocTH | OmbITA.

HCXO0AaMH coOBITHI B ompITax ¢ Haxoautb BEPOATHOCTHU
(B v) PaBHOBO3MOKHBIMU COOBITMA B  ONBITaX  C
AJIEMEHTAPHBIMU COOBITUSIMU. | PABHOBO3MOXHBIMU UCXOJaMHU.
[Ipaktrueckas pabora MogaenupoBarb OIBITBEL €
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOJIaMH B
X0J1€ MPAKTUYECKON pPabOThI

Onepanum Haja Oneparuu HaJ HNcnoab30BaTh guarpaMmbl
COOBITUSIMH, COOBITHSIMU:  TIepeceueHue, | JUepa U CJIOBECHOE OMHMCAHKE
CJIOKEHHE oOBeIMHEHNE cOOBITHH, | COOBITHI 17151 HOPMYIUPOBKU U
BEPOSITHOCTEH MPOTUBOIIOJNIOXKHBIE COOBITHA. | U300PAKEHUS] OOBETUHEHUS U
(B v) Jlnarpammbl Ditnepa. | mepecedeHusi COOBITHI.

dopmyna CIIOKCHUS Pemarnb 3aJauu C
BEpPOSTHOCTEH HCIIOJIb30BaHUEM bopmyIibl
CJI0’KEHHUsI BEPOSATHOCTEN

YcaoBHast YcinoBHass ~ BEpPOATHOCTb. Pemarsn 3aiaum Ha
BEpPOSITHOCTb, YMHOXEHHE  BEPOSITHOCTEH. | HAXOXK/ICHHE BEpOSITHOCTEH
AepeBo ciay4aiiHoro | JlepeBo CIy4ailHOro | COOBITUIA, B  TOM  YHCIIE
onbiTa, (opmMya | IKCIIEPUMEHTA. @opMyIa | yCIOBHBIX C MOMOILBIO JIepeBa
IOJIHOH CIIy4alHOTO OIIBITA.
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BEPOSITHOCTH U | IIOJIHOM BEPOSITHOCTH. Onpenenasitb

HE3aBHCUMOCTh HezaBucumele coObITHS HE3aBUCUMOCTh COOBITHUH 11O

coObITHI dbopMmysne W 1O OpraHU3ALMU

(6 ) CJIyYalHOTO OIbITa

DJIeMEeHThbI KoMOuHaTtopHoe mnpaBuio HUcnoan3oBars  mpaBuiio

KOMOUHATOPUKHU yMHOKEHHs. [lepecTaHOBKH U | yMHOKEHHUSI AJI IEPEUUCICHUS

(4 g) dakTopuan. Ywucino | COOBITHI B CITy9aifHOM OTIBITE.
COYETAHUMU. TpeyrosbHUK IMoan3oBaThest  hopmynoit
[Tackans. dopmyna OuHOMA | M TpeyrodpHUKOM [lackans ans
HproToHa ONpPEICJICHNS] YN CIIA COYETAHUM

Cepun buHapHsbIii CIIy4anHbIN Pa3ouBaTh CJIOXKHBIE

MOCJIeI0BATEJbHBIX | ONBIT (MCIBITAHUE), YCIEX U | SKCIEPUMEHTHl Ha OT/ACJIbHbIC

HCIBITAHUI Heyiava. HesaBucumele | uCIIbITaHUS.

(B v) WCTIBITAHUA. Cepus OcBauBaTh MOHATHA:
HE3aBUCUMBIX HUCIBITAHUWA JO | UCIIBITAHUE, cepust
nepporo  ycmnexa.  Cepus | HE3aBUCUMBIX UCIIBITAHUU.
HE3aBUCHUMBIX VCITBITAHNU N IpuBoauth NnpuMepbI
bepnymm. cepuii HE3aBUCHUMBIX

[IpakTryeckass paboTa C | UCIIBITAHUM.
UCIIOJIb30BaHUEM PemaTe 3amaum Ha TMOMCK
AIIEKTPOHHBIX TAOIUI] BEpPOSITHOCTE  COOBITUH B
CEpUU UCIBITAHUW 1O TEPBOTO
yCcIexa U B CEpHUAX UCIBITAHUN
bepnymm.
HN3yuarsb B xonae
NMPAKTHYeCKOil  padoTbl C
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX
TaOJIUIl BEPOSITHOCTH COOBITHIA
B cepusixX HE3aBUCUMBIX
VCTIBITAHUN
CiyuaiiHble Cnyuaiinas BEJIMYMHA. OcBauBaTthb MOHSITHS:

BeJIMYUHBI u | Pacnpenenenune ClIy4JarlHas BEJINYMHA,

pacupeaeieHust BeposTHOCTEW.  Jlmarpamma | pacrpenenieHue, Tabauia

(69) pacnpenenenusa. CymMa | | pacOpenesieHus,  AuarpaMmma
IIPOU3BECHUE CIIy4alHBIX | paclpeiesICHUS.

BEJIMYUH. [Tpumepsr IIpuBoauThH npuMepbl
pacrpeneneHuid, B TOM YHCIE | PaCIPEIeICHUH, B TOM YHCIIE
F€OMETPUYECKOE U | TEOMETPUYECKOTO U
OMHOMHAIIEHOE OMHOMMAIIBHOTO.
CpaBHuBarthb
pacrpeneneHus CIIyYalHBIX
BEJINYUH
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HaxoanTh 3HaueHUS CyMMBI
U TPOU3BEACHUS CIIy4alHBIX
BEJTUYMH.

Ctpoutrb W pacno3HaBaTh
reOMETPUYECKOE u
OMHOMUAIILHOE pacipeieiCHUe

O06001menue "
cHUCTeMaTH3aIus
3HAHUH
(54)

OnucarenbHas

CTaTUCTHUKA. Cnyyalinble
OTIBITHI u BEPOSITHOCTHU
CIIy4alHBIX COOBITH.
Onepan  HaJl COOBITHUSIMHU.
DNeMeHTbl KOMOWHATOPUKH,
cepuu HE3aBHUCUMBIX
VCIIBITAaHUU

IloBTOPATHL H3Yy4YEHHOE W
BbICTPAUBATh CUCTEMY 3HAHUI

11 kaacce (34 4)

Ha3Banmue pa3gesa
(Tembl)
(K0JMYECTBO YACOB)

OcHoBHOE€ coaecpxaHue

OcHOBHEBIE BH/bI
AEATEJbHOCTH 00y4aloLINXCH

IHoBTOpEHME, Cny4dailHple  ONBITBL U [IoBTOpATH W3y4YeHHOE U
00001IeHne U | BEPOATHOCTHU CIIy4alHbIX | BBICTpAauBaTh CUCTEMY 3HAHUU
CUCTEeMATH3ALMS COOBITHIA. Cepun
3HAHUM HE3aBUCUMBIX VICTIBITAHUU.
(4 v) CnyvaiiHble  BEJIWYHMHBI U
pacupeneneHus
MaremaTnueckoe [Tpumepsr MIPUMEHCHUS OcBauBatb TIOHSITHE
OKHIAHME MAaTEMATHYECKOTO OXKHUJIAHUA | MATEMAaTUYECKOTO OKHUIaHUA.
cJIy4aiiHoMi (cTpaxoBaHue, jorepes). [IpuBoauts U 00CYXHAThH
BeJIUYHMHBI MaremMatndyeckoe OXUIAAHUE | TPUMEPHI PUMEHEHUS
(4 v) CyMMBbI CJIIyYallHBIX BEJIWYHWH. | MATEMAaTUYECKOTO  OXKHUJIAHUA.
Maremarnueckoe OxuaaHue | BeIUMCIATE  MAaTEMaTHUYECKOE
r€OMETPUUECKOrO U | OKUJIaHUE.
OMHOMUAIILHOTO Hcnons3oBath MIOHSTHE
pacnpeneneHnn MAaTEMaTHYECKOTO OKHUIAHUS U

€ro CBOWCTBAa IIPU pPELICHUU
3a/1ay.

Haxomuth 10 W3BECTHBIM
dbopmyllaM  MaTeMaTH4YeCKOe
OXXMJaHUE CYMMBbI CIIy4alHBIX
BEJINYUH.

HaxomuTth 10 W3BECTHBIM
dbopmylilaM  MaTeMaTHYECKHE
OXKHIaHUS CITy9JaitHBIX
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Jucnepcust U
CTAaHIAPTHOE
OTKJIOHEHH e
CJIy4aiHOH
BeJIMYMHBbI

(4 9)

Hucnepcust 1 crangapTHOE
OTKJIOHECHHUE. Hucnepcnn
reOMETPUYECKOTO 151
OMHOMHAIIEHOTO
pacipeneneHusl.

[Ipaktnueckass paborta ¢
UCIIOJIb30BAaHUEM

QJICKTPOHHBIX Ta6JII/ILI

BEJIUYHH, MMEIOIINX
TCOMETPUYICCKOE "
OMHOMMAIIBHOE PACTIPEICIICHUS

OcBauBaTth MIOHSATHSA:
TUCTIEPCHSI, CTaHAapTHOE
OTKJIOHEHHE CIIy4yalHOU
BEJTMYNHBI.

Haxomute nucnepcuro 1o
pacmpeneneHuIo.

Haxoguter 110 W3BECTHBIM
dbopmynam JTUCTICPCHIO
TCOMETPHUYECKOTO 51
OMHOMHAJILHOTO

pacrpeiesieHds, B TOM YHUCJe B
X0JIe MPaKTHYECKOW paboTHI C
WCIIOJIb30BaHUEM DJICKTPOHHBIX
Ta0JINII

3akoH 00/1bIIUX 3akoH OOJBIIMX  YMCEI. 3HaKOMUTHCS c
yHcel Br16opouHbIi METOJ1 | BHIOOPOYHBIM METOJ0M
3 ) HCCJIEIOBAHU. WCCIICIOBAHUSI  COBOKYITHOCTH
[IpakTyeckass paboTa C | JaHHBIX.
UCIIOJIb30BaHUEM N3yuats B X0J1e
AJIEKTPOHHBIX TAOJIHII IpakTUYecKol  paboThl ¢
UCIIOJIb30BAaHUEM BJIEKTPOHHBIX
Ta0JIHII MIPUMEHEHUE
BBIOOPOYHOTO MeETOoJ1a
VICCIIEIOBAHUS
HenpepbiBHbIE [Ipumepbl  HEMpPEepPHIBHBIX OcBauBatb MOHSTHUS:
cJIy4aiHble CIIy4alHBIX BEJIMYUH. | HEPEPHIBHAS Cly4yanHas
BeJINYNHBI DOyHKIMSA IJIOTHOCTH | BEJIMYMHA, HENPEPHIBHOE
(pacnpenesneHus) pacnpeneneHus. PaBHOMEpHOE | pacripeiesieHue, byHKIUSA
(2 9) pacrpeneneHue 51 €ro | INIOTHOCTHA BEPOATHOCTH.
CBONCTBA. [IpuBOIUTH IIPUMEPBHI
HEIMPEPHIBHBIX CIIy4YaiHbIX
BEJINYHH.
Haxonnts BEPOSATHOCTHU
COOBITUI TIO JAaHHOW (PYHKITUU
IJIOTHOCTH, B TOM  YHCIE
PaBHOMEPHOT'O pPacCIpeIeICHUS
HopmasnbHoe 3agaun, MNPUBOIAIIAE K OcBauBaTh OHSITUS:
pacnpeneJieHust HOPMAJIbHOMY HOPMAaJIbHOE PACTPEICIICHHUE.
(29) pacIpeeIEHUIO. OyHKIUA Bergensate 10 OnmMcaHuio
IJIOTHOCTH 151 CBOMCTBA | CIIy4yailHble BEJINYHHBI,

HOPMAJILHOTO PACIIPE/ICIICHUSI.
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[Ipaktuueckass pabota ¢
UCIOJIb30BAaHUEM
AIIEKTPOHHBIX TAOIHII

pacrpenenéHHble o
HOPMAaJIbHOMY 3aKOHY.
[IpuBOIUTH IPUMEPHI 3314,
NPUBOJAIIMX K HOPMaJIbHOMY
pacIpeeNCHUIO. Haxonute
YHUCJIOBBIE XapaKTEPUCTUKH
HOPMAJIBHOTO  PacIpeIeiICHUs
10 U3BECTHBIM (OpMyJiaM.
Pemate 3amaum, CBsS3aHHbBIC
C  NPUMEHEHUEM  CBOWCTB
HOPMAaJIbHOTO PAaCHpeIeIICHHH,
B TOM YHCJIE C HCTIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIUI]

IToBTOpEHUE,
0000menue
CHCTEMATH3ALMS
3HAHMH

(15 g)

[IpencraBieHne JaHHBIX C
IIOMOIIBIO TaOJINII "
JUarpaMm, onucaTeIbHast
CTaTUCTHKA, OTIBITHI c
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU,
BBIUHCIICHUE  BEPOSITHOCTEU
COOBITUII € TNPUMEHEHHEM
dbopmyn u  rpaduUeCKUX
METOJIOB (koopauHaTHas
npsiMasi, JEpeBO, Auarpamma
Diinepa), CIIy4ailHbIe
BEJIMYMHBI U pacrpeicseHus,
MaTeMaTUYECKOE  OXKHUIAHUE
CJIIy4YallHOM BEJIMYMHBI

HOBTOpHTB HN3Yy4YCHHOC U
BBICTpanBaTh CUCTEMY 3HAHUU
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