denepanpHas pabodasi mporpamma 1o yaeoHoMmy npeamety «MartemaTrkay
(6a30BbIi1 YpOBEHB).

1. ®enepanbHass  pabovas  mporpamMma 10 y4eOHOMY — MpEAMETY
«Maremaruka» (0a30BbId ypOBEHb) (mpeaMmeTHas obOmactb «Marematuka u
uHdopmaThKa») (Jajgee COOTBETCTBEHHO — IMporpaMmMa IO MaTeMaTHKe,
MaTeMaTrhKa) BKIIOYAET TIOSICHUTENbHYIO 3allMCKy, COJIepKaHUue OO0ydyeHus,
IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS TPOTPAMMBI 10 MATEMATHUKE.

2. [losicHuTenpHAsL 3aMKMCKa OTpa)kaeT OOIIMe LEeNd M 337aud H3Y4YeHUs
MaTeMaTUKH, XapaKTePUCTUKY IMCUXOJOTUUECKUX TMPEANOChUIOK K €€ H3y4YeHUIO
O0Oy4YarOIIMMUCS, MECTO B CTPYKTYpE y4e€OHOTO IJIaHa, a TAKXKE MOAXO0IbI K 0TOOpY
COJZIEpKaHMs, K ONPEACIICHUIO INTAHUPYEMBIX PE3YJIbTATOB.

3. Coneprkanre 0Oy4Y€HHUsI PACKpPBIBACT COJCPKATEIIbHBIC JIMHUU, KOTOPHIE
npemyiaraloTcs il 00s3aTENIbHOTO M3YyYEHHUS B KaXKJOM Kjlacce Ha YpOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

4. Ilnanupyembie pe3yabTaThl OCBOEHUSI TPOTrpaMMbl MO MaTEMAaTHUKE
BKJIFOYAIOT JIMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh MEPUO 00YUCHUS
Ha YpOBHE CpeJHEero ooOiero oOpa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHXKCHUS
00y4Jaromnierocs 3a KakIbIi Toj1 00y4eHHUs.

5. IlosicHuTenpHas 3amucKa.

5.1. IlporpamMma 1o MateMaTHKe Ha YPOBHE CpEJHEro oOuiero oopazoBaHus
pazpaborana Ha ocHoBe DPI'OC COO c¢ y4u€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPEIBABISIEMbIX K MaTEeMaTUUYeCKOMY OOpa30BaHUIO, U Tpaguiuid
poccuiickoro  oOpa3oBaHusd. Peanuzaumss nporpamMMbl [0 MaTeMaTHKe
o0ecrieuynBaeT OBJIAJICHNE KIIOYEBBIMU KOMIIETCHIIUSIMHU, COCTABJISIONIMMUA OCHOBY
UL cCaMOpa3BUTHUS U HENpephiBHOTO  00pa3oBaHMs,  LIEIOCTHOCTh
OOIIEKyIbTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIHHOTO PA3BUTHUS JIMYHOCTH
00yJaroIMXcsl.

5.2. B mporpaMmmMe o MaTeMaTHKe YUYTEHBI WJIEU W TOJIOKEHHUS KOHIICTIIINN
pa3BUTHS MareMmaThudeckoro obOpa3oBanus B Poccuiickoit ®enepanun. B

COOTBCTCTBHUU C HAa3BAHHUCM KOHIICIIIINH, MATEMAaTHYCCKOC O6p8,30BaHI/IC JOJIDKHO,



B YACTHOCTH, MPEAOCTaBIATh KaXAOMYy OOydaromeMycsi BO3MOXXHOCTh
JIOCTUKEHHUSI YPOBHS MAaTeMaTUYECKUX 3HAHUM, HEOOXOJIUMOTro i JajdbHEUIen
yCIEIHOW XU3HU B oOmecTBe. VIMEHHO Ha pelieHue 3TOW 3ajJauyd HallesieHa
nporpamMma o MaTeMaTuke 6a30BOro ypoBHSI.

5.3. MaTtemaTuka — OOPHBIN IPEAMET I U3YyUEHUsI CMEKHBIX JUCLUIUINAH,
4TO JAenaeT 0a30ByI0 MaTEMATUYECKYIO IOATOTOBKY HEOOXOIUMOIA.

5.4. IlpakTuyeckass MOJE3HOCTh MATEMATHKUM OOYCJIOBJIEHA HAJIHMYHUEM
IPOCTPAHCTBEHHBIX (OPM, KOJUYECTBEHHBIX OTHOLICHUM, SKOHOMHYECKHX
pacyeToB; HEOOXOAUMOCThIO MAaTEMAaTUYECKUX 3HAHWUU B MMOHUMAHUU MPUHLIUIIOB
YCTPOMCTBA U HCHOJb30BaHUS COBPEMEHHOM TEXHUKH, BOCHPHUATUA U
UHTEpIIpEeTalds Pa3HOOOpa3HOW COLMANIbHOM, AKOHOMUYECKOW HH(pOpMaIH;
MPAKTUYECKUX MPUEMOB T€OMETPHUUECKMX HM3MEPEHUN M TOCTPOEHUM, YUTEHUS
uH(OpMalny, PEACTaBICHHON B BUJIE TaOIMII, JUarpaMm U rpadukos.

5.5. IlpuMeHeHrEe MaTEMaTHYECKOIO CTHIIS MBILUICHHMS, IIPOSIBIISIOIIETOCS B
ONpeeNEHHBIX YMCTBEHHBIX HABBIKAX, MPUEMAX U METOJIaX MBIIUICHHS YEIOBEKa,
npoueccax 0000IIeHNs U KOHKPETH3alluK, aHaJIn3a U CUHTE3a, KIacCU(pUKauu |
CUCTEMATU3allMM, a0CTparupoBaHUsi M  aHAJIOTMM  Kak  (opMUpOBaHUU
QITOPUTMHYECKOW KOMITIOHEHTBI MBILUJIEHUS U BOCHIUTAHUM YMEHUM JI€HCTBOBATH
10 33JaHHBIM aJIrOpuTMaM, ITO3BOJISIOIIEH COBEPUIEHCTBOBAaTh HW3BECTHBIE U
KOHCTPYHPOBATh HOBbIE. OOBEKTHl MATEMATHUECKUX YMO3AKIIOUEHUH, PaBUIa UX
KOHCTPYHPOBAHUSI  PAcCKphIBAlOT  MEXAHU3M  JIOTHYECKHX  ITOCTPOEHUH,
CIIOCOOCTBYIOT BBIPAOOTKE YMEHHI (POPMYIHPOBATH, 0OOCHOBBIBATH U JI0KA3bIBATh
CYKJI€HUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIILIECHHUE.

5.6. O0yueHue MaTeMaTHKE KaK BO3MOXXHOCTb Pa3BUTUSL Y OOYYarOIIUXCS
TOYHOM, pallMOHAbLHON W MH(GOPMATUBHON peuyu, yMeHHs oTOupaTh HaumOoJsiee
HOJIXOJISIINE SI3bIKOBBIE, CHMBOJIMUECKUE, IpauuecKkre CpecTBa IS BHIPAKEHUS
CY’KIEHUI U HATJIAIHOTO UX MPEACTaBICHUS.

5.7. O0mmee 3HAKOMCTBO C METOJaMH TIO3HAHUS JECHCTBHTEJILHOCTH,
IIPEACTABICHUE O NPEIMETe W METOJE MATEeMaTHKH, €ro OTJIWYUS OT METOJOB

CCTCCTBCHHBIX MW T'YMaHHUMTApPHBIX HaAYK, 00 0COOEHHOCTAX IIPUMCHCHUSA



MaTEeMaTHKU Ui PEIICHHUS HAYYHBIX M MPUKIAAHBIX 3a7ad KaKk HEOOXOIUMBIH
KOMIIOHEHT OOIIeH KyIbTYpBHI.

5.8. 3yueHne MareMaTHKd CIHOCOOCTBYET SCTETHYECKOMY BOCIUTAHUIO
YEJIOBEKa, NOHMMAHUIO KPAacOThl M M3AIIECTBA MATEMAaTHYECKUX PACCYXKICHUI,
BOCITPUSTHIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UIEU CUMMETPHH.

5.9. IlpuoputeTHbiMU 1IENIAMH OOydeHusi MmaTematuke B 10—11 kmaccax Ha
0a30BOM YPOBHE SIBJISIFOTCSL:

dbopMHpoOBaHKE IEHTPATBHBIX MATEMATUYECKUX MOHATUHN (YHUCITI0, BEJIMUUHA,
reoMeTpuIeCcKast durypa, IIEpEMEHHAs, BEPOSITHOCTb, byHKIUN),
00€eCIEeYnBaAOIINX MPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MAaTEMaTHYE€CKOTO
o0Opa3oBaHMsI 00yJarOIINXCS;

MO/IBEICHUE O0YYaIOIIMXCS HA JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKHA U OKPYXKAIOIIErO0 MHPA, OHMMAaHUE MATEMAaTUKU KaK
4yacTu oOLIeH KyJIbTYphl YEIIOBEUECTBA,

Pa3BUTHE MHTEIUIEKTYaJIbHbIX U TBOPYECKHUX CIIOCOOHOCTEH 00ydYarolmuxcs,
IIO3HABATEJIbHOM  AKTHBHOCTH, HCCIIEAOBATEIbCKUX YMEHMI, KPUTHYHOCTH
MBIIUIEHUS, UHTEpPeCca K U3YUEHUIO0 MaTEMaTUKH;

(dopMupoBanre (yHKIMOHAJILHOW MaTEeMaTHUECKON IpaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYECKHE ACTIEKThl B PEAJIbHBIX JKMU3HCHHBIX CUTYyalUsX U
IpU W3YYEHUU JPYruX Yy4eOHBbIX NPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha S3bIKE MAaTeMaTUKU M CO37aBaTh
MaTeMaTU4YeCKHe MOJENIH, TPUMEHATh OCBOCHHBI MaTeMaTUYECKUN anmnapar s
pElIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPHPETUPOBATh U OLIEHUBATH
NOJIyYECHHBIE PE3YJIBTATHI.

5.10. OcHOBHBIMM JIMHUSIMU conepkaHuss matematnku B 10-11 kimaccax
ABISrOTCS: «Hucna u BeaucieHus», «Anredpay («Anredpandeckue BHIPAKCHUS,
«YpaBHEHUSI UM  HEpaBeHCTBa»), «Hayama MareMaTH4ecKOro  aHaIu3ay,
«T'eometpus» («['eomerpuyeckue ¢Gurypsl W HUX CBOHCTBa», «M3mepenue
Ir€OMETPUYECKUX BEJIMYMHY»), «BeposTHOCTh M cTaTUcTHKa». ColepKaTelbHbIE

JIMHUM Pa3BUBAIOTCA IIApaJUICIIbHO, KaxKJdasd B COOTBCTCTBHU C cOOCTBEHHOM



JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JAPYroil, a B TECHOM KOHTaKTE W
B3aUMOJICUCTBUM. VX 00bemuHsAeT JOTWYecKas COCTaBIISAIONIAs, TPaAUIIMOHHO
npucylas MaTeMaTUKe W TPOHU3bIBAIONIAs BCE MAaTeMaTHYeCKHE KypChl U
conepxkatenbapie  JuHUU. ChopmynupoBannoe B DPI'OC COO tpebGoBanume
«BIJIaJICHUE METOJaMHU J0KA3aTeNbCTB, alrOPUTMAMU pEUICHUs 3a/lay, yMEHHE
bopMyIMpoBaTh ONpeEICHUsl, AKCHOMBl U TEOPEMBI, TPUMEHSATh UX, MPOBOJAUTH
JIOKa3aTeIbHbIE PACCYXKJICHUSI B XOJI€ pEUICHUs 3a7auy» OTHOCUTCA KO BCEM
y4eOHbIM KypcaMm, a (OpMHUpOBAHHUE JIOTMUECKUX YMEHUU pacrnpenensieTcss Mo
BCEM TojJilaM 00yUYeHHsI Ha YPOBHE CPEJIHETO 0OIero o0pa3oBaHusl.

5.11. B cootBerctBun ¢ ®I'OC COO maremaTuka siBIsieTCsl 00s3aTEIbHBIM
IpeIMETOM Ha JAaHHOM YypoBHE oOpaszoBaHus. [IporpamMmoil mo MareMaTuke
peaycMaTpuBaeTCs u3ydeHrne yaeOHoro npeamera «MaTteMaTikay B paMKax TPEX
y4eOHBIX KypCOB: «Alredpa v Hayalla MaTeMaTHIYeCKOro aHaau3a», «I eoMeTpus»,
«BepoatHocte u  craructukay. DopmupoBaHHEe ~ JIOTHYECKUX  YMEHHM
OCYILECTBJISIETCS ~HAa TPOTSDKEHUU BCEX JIET OOy4YeHHUsS Ha YPOBHE CpPEIHETO
oOmiero oOpa3oBaHMs, a JJIEMEHTHl JOTMKHU BKJIIOYAIOTCA B COJACp)KaHHUE BCEX
Ha3BaHHBIX BHIIIEC YYCOHBIX KYpCOB.

5.12. O0miee uncno yacoB Jyisl u3ydeHus matematuku — 340 yacos: B 10
kiacce — 170 gacoB (5 gacoB B Henento), B 11 kmacce — 170 wacoB (5 yacoB B
HEJICITIO).

6. [Inanupyembie pe3ynbTaThl OCBOEHUS TMPOTPAMMBI [0 MaTEMaTHKE
0a30BbIl YPOBEHBb HAa YPOBHE CPEAHETO 00I1IeT0 00pa3oBaHUs.

6.1. B pesynbrare u3ydyeHHs MaTeMaTUKA Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHust y oOydaromierocsi 0yayT copMupoBaHbl CIEAYIOMIAE JTUIHOCTHBIC
pe3yabTaThl:

1) rpaxxnaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOMErocs Kak aKTUBHOTO
U OTBETCTBEHHOIO YJIEHA POCCHICKOTO  00IlecTBa, MpPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,

NpoIeAyp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMeHHue



B3aMMO/JICUCTBOBATh C COIMAJIbHBIMM MHCTUTyTaMHU B COOTBETCTBUU C HUX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) IaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh POCCUMCKON TPAKTAHCKON MACHTUYHOCTH, YBOKCHHUS K
MPOIIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMaTUKH, [IEHHOCTHOE OTHOILIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUMCKOM MaTEMaTUYECKOM LIKOJbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYTUX HAyKax, TEXHOJOTHAX, chepax
HKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHHUS:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO Hapoa, C(hOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTHUYECKOTO IMOBEJICHHS, CBI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) 5CTETUYECKOr0 BOCITUTAHUSA:

ACTETUYECKOE OTHONIIEHHWE K MHpPY, BKIIOYAs 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUM, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3HIecKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0e30MacHOro oopa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH M
OTJIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TpyAOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TpPYyJy, OCO3HAaHHWE IIEHHOCTH TPYAOJIOOUS, MHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JNESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ TNPWIOKCHHSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu M peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE ILJIAHbI,
TOTOBHOCTh W  CIIOCOOHOCTh K MaTeMaTH4eCcKoMy OO0pa3oBaHUIO W

caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY



YUYaCTHUIO B PEIICHNHU MPAKTUYECKHUX 33]1a4 MaTeMaTUYECKON HalpaBIeHHOCTH;

"7) PKOJIOTMYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphl, TMOHMMAaHUE BIUSHUS
COLIMAJIbHO-I)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJHON M COIHAIBHOM
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgad B 00JacTu
OKpY’)KaloIllled cpenbl, IUIAHUPOBAHHWE TMOCTYNKOB W OIIEHKH HX BO3MOXHBIX
MOCJIEJICTBUM VISl OKpYKalOLIeH Cpeibl;

8) LIECHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOM  MpPaKTUKH, [MOHUMaHUE
MaTEeMaTHUeCKONM HayKH Kak c(epbl YEIOBEYECKOW NeATEIbHOCTH, ITAloB €&
pPa3BUTUS M 3HAYUMOCTH  JUJISl Pa3BUTHSA LMUBWIA3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOM KyJIbTYpOH Kak CpEJACTBOM TO3HAHUS MHUPA,
TOTOBHOCTb OCYIIECTBIIATH MPOEKTHYIO UM HCCIEAOBATEIbCKYIO AEATEIHbHOCTD
WHMBUyalIbHO U B TPYIIIIE.

6.2. B pe3ynbrare M3y4yeHHs MaTeMaTHKA Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus y oOydaromerocs OyayT chOpPMHPOBAaHBI TO3HABATEIbHBIC
yHUBEpCaIbHbIC yUeOHbIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAJIbHBIC YICOHBIC
NEUCTBUS, PETYJIATUBHBIC YyHUBEpPCAIbHBIC YYEOHBIE JACHCTBUSA, COBMECTHAS
NESITEIbHOCTb.

6.2.1. YV oOyuatomerocss OyayT chOpMUPOBaHbBI clieayromue 0a30BbIe
JIOTUYECKHAE JACHCTBUS KaK 4YacTh TO3HABATEIbHBIX YHHUBEPCATBHBIX YUEOHBIX
JIEVCTBHM:

BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MAaTEMAaTHUYECCKUX
OOBEKTOB, TIOHSTHM, OTHOIICHWHA MEXKAY TMOHATUIMH, (HOPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS 7151 0000IICHNS U CPAaBHEHUS, KPUTEPUH TIPOBOJAUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (opmynupoBaTh U  MPeoOpa3OBBIBATH  CYXKICHUS:

YTBEPAUTCIIbHBIC 1 OTPULIATCIIbHBIC, CIUMHUYHBIC, YACTHBIC U O6H_II/I€, YCIIOBHEIC,



BBISIBJIATH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeurss B (haKkTax, JaHHBIX, HAOMIOACHUSIX M yTBEPKACHUAX, MpeIaraTh
KPUTEPUH [IJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JeNaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTEeMaTUYECKUX
yTBEpXKIEHUM (TIpsIMbIE W OT NPOTUBHOTO), BBICTPAMBATH AapTryMEHTAIUIO,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBO/IbI;

BBIOMpPATh CHOCOO penieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPUEB).

6.2.2. Y oOyuaromierocss OyayT chOpMHUpPOBaHBI ClieAyronIue 0a30BbIe
UCCIIEIOBATENIbCKUE JIEUCTBUA KaK 4YacTh [O3HABATEJNbHBIX YHHUBEPCAIbHBIX
y4€OHBIX JIEUCTBHIA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIENOBATEIILCKUN HWHCTPYMEHT IO3HAHMS,
dbopmMynupoBaTh  BOMPOCHL,  (DUKCHUPYIOIIUE  MPOTUBOpEUYHE,  MIpolJeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULIUI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (POpMyIUpOBaTh OOOOIIEHUSI U BBIBOABI MO pe3yJibTaTaM
OpOBEAEHHOIO  HAONIONCHHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIICHUI;

IIPOTHO3MPOBATh BO3MOYKHOE PpA3BUTHE IMIpOILEcCa, a TAKKE BbBIABUIAThH
IPEATOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

6.2.3. Y oOyuaromerocs OyayT chopMHpOBaHbl yMeHUs paboTaTh €
nH(popMaIuel Kak 4acTh MO3HABATEIbHBIX YHUBEPCATbHBIX YI€OHBIX IEHCTBHIMA:

BBISBJISITH JeUIIUTH MHOOpPMaLIMK, JaHHBIX, HEOOXOAUMBIX JIJIsi OTBETA Ha



BOIIPOC U JUIsI PEIIEHUS 3a/1a4u;

BBIOMPATHh HHPOPMAIIUIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBATh,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BUIOB H
dbop™m mpeacTaBICHUS;

CTPYKTYpUPOBaTh MH(OpPMAIIHIO, TIPEACTABIATh €€ B pa3HuHBIX (hopmax,
WLTIOCTPUPOBATH TPadUICCKH;

OIICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

6.2.4. Y obyuaromierocst 0yyT cpopMupoBaHbl yMEHUs OOIIEHHS KaK 4acTh
KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YICOHBIX TCHCTBHUI:

BOCIIPUHUMATh U (OPMYITHPOBATH CYKJICHUSI B COOTBETCTBUH C YCJIOBHUSIMU
U IEIsIMH OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W MUCHBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJy PEIICHUs 3a/ayH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B X0J1¢ 00CYKJIeHHUS 3a[]aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMBl,
npoOJemMbl, peliaeMol 3a7aud, BBICKA3bIBATh HJEH, HAIIEJIEHHbIE Ha IOUCK
pEIICHMS, COIOCTAaBJIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATH PE3YJIBTATHl PEIICHUS 3a7a9d, SKCIIEPUMEHTA, UCCIICT0OBAHMSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaAT BBICTYIUICHHS C YYETOM 3aj1ady
NPE3eHTAINN U 0COOCHHOCTEH ayIuTOPUH.

6.2.5. YV oOyuaromerocsi 0yayT chopMUpPOBaHbI YMEHHUS CaMOOpraHU3aIuu
KaK 9acTh PETyJISTUBHBIX YHUBEPCATbHBIX yU€OHBIX JIEHCTBUA:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJa4yH, BEIOMPATh CIIOCO0 PEIICHUS
c yuyéTOM HMEIOIIMUXCS  PECYypcOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBATh ¥ KOPPEKTUPOBATh BAapPUAHTHI PEIICHUNA C YYETOM HOBOWM
uH(popMauu.

6.2.6. Y obyuatomerocs OyayT chopMupoBaHbl YMEHUS CAMOKOHTPOJIS Kak

YacTh PETyJATUBHBIX YHUBEPCAIBHBIX YUYEOHBIX IEUCTBUIA:



BIIQJICTh HABBIKAMHU  TIO3HABATENIBHOW  pe(eKcMu Kak  OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOM 3a4a4H;

IPEeIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3ajauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa €M U YCJIOBHUSIM, OOBSICHATH
MPUYUHBI IOCTUXKECHUSI WJIM HEIOCTHXKEHUS PE3yJIbTaTOB JIEITeIIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

6.2.7.Y oOyuatomierocss OyayT c(hOpMHpOBaHbl YMEHHS COBMECTHOM
NEeSATEIbHOCTH:

NOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAMBUIYabHON
paboThl TpU pEHIeHUH YYEOHBIX 3ajady, MPUHUMATH 11€Jb COBMECTHOMU
JeATEIbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThl, pacnpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHC, OOCYXJAaTh IMPOIECC U Pe3yJabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBHIX (opmax padboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATH CBOU JEHUCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[IbI, OlLICHUBAThH
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

6.3. [IpenMeTHble pe3ysibTaThl OCBOCHMS MPOTPaMMBbI MO MaTeMaTUKE Ha
0a30BOM YpPOBHE Ha YpPOBHE CpEIHEro o0IIero oOpa3oBaHMs MPEJCTaBJICHBI IO
rojaM oOy4YeHHUsI B paMKaX OTAEJbHBIX YYEOHBIX KYpPCOB B COOTBETCTBYIOIIHMX
paszJienax mporpamMMbl 0 MaTEMaTHKeE.

7. ®enepanbHas paboyas nmporpamma y4eObHOro Kypca «Anredpa u Haudaia
MaTEMaTUYECKOrO aHaJIU3ay.

7.1. IlossicHUTENbHAS 3aIIMCKA.

7.1.1. YueOnblii kypc «Anredpa W Havajga MaTEMaTHYECKOTO aHaJIA3a»



o0ecrieunBaeT HMHCTPYMEHTaJIbHYIO 0a3zy MJisi H3Y4YeHHs BCEX €CTECTBEHHO-
HAy4YHBIX KypcoB, (opmupyeTr JOrmdyeckoe | abCTPakTHOE  MBIIIJICHHUE
oOyyaroluxcss Ha YpOBHE, HEOOXOAMMOM JJisi OCBOCHHUS YUYEOHBIX KYypCOB
uHPOPMATUKH, OOIIECTBO3HAHMS, HCTOPUM, CIOBECHOCTH. B pamkax y4deOHOTO
Kypca «Anredpa ¥ Hayaja MaTeMaTHYECKOro aHaiau3a» oOydarouuecs
OBJIQZICBAIOT  YHUBEPCAJIBHBIM  A3BIKOM  COBPEMEHHOW  HayKH, KOTOpas
bopMyIHpyET CBOM JOCTHKEHUS B MaTeMaTudeckon (opme.

7.1.2. YuebHblli Kypc anreOpbl M Hadajdl MaTEeMaTHYECKOro aHajau3a
3aKJIaJIbIBAET OCHOBY JJISi YCIICUIHOTO OBJAJCHUS 3aKOHaMU (DU3HKH, XHUMUH,
OuoNorNK, TOHUMAHHUS OCHOBHBIX TEHICHIIMA DYKOHOMHUKHA U OOIIECTBEHHOM
KU3HU, TO3BOJSIET OPHEHTUPOBATHCS B  COBPEMEHHBIX LU(QPOBBIX U
KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO WCIIOJIb30BaTh WX B IOBCEIHEBHOMN
#u3HU. OBjazeHue aOCTPAaKTHBIMU U JIOTMUECKH CTPOTMMH MaTeMaTHYECKUMHU
KOHCTPYKUHUSIMU Pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh
VUCTUHHOCTh YTBEP)KJEHHUSA, HCIOIB30BaTh OOO0OIIEHHE M KOHKPETU3ALMIO,
abcTparupoBaHW€ U aHAJOruio, (OPMUPYET KpEaTUBHOE M KPUTUUYECKOE
MbIlUIeHHE. B Xome m3ydeHus anreOpsl U Hayal MAaTeMaTHYECKOTO aHaln3a Ha
YPOBHE CpEIHEro oO0Iero oopa3oBaHUs OOYyYarOIIUECsS IOJY4YalOT HOBBIA OIMBIT
pellieHus] MPUKIAAHBIX 3a/1ad, CaMOCTOSITEIbHOTO IMOCTPOEHHUS MaTeMaTHYEeCKHX
MOJENEN pEAIbHBIX CUTyallMd W WHTEPIPETAlUM TOJYyYEHHBIX PELICHUU,
3HaKOMATCS C MpPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAyKe
U B ICKYCCTBE, C BBIJTAIOLTUMUCS MATEMAaTUIECKUMHU OTKPHITUSIMHA U UX aBTOPAMHU.

7.1.3. YueOHblii Kypc anareOpbl M Hayal MAaTeMaTUYeCKOro aHaiu3a
o0alaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MMOTEHIIMAIOM, KOTOPBIN peanu3yeTcs
KaKk 4epe3 ydeOHbI Marepuan, CHOoCOOCTBYIOUIMN (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUsS, TaK U 4Yepe3 crnenuduky ydeOHOW NesTeTbHOCTH, TpeOyromen
CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOJOHKUTEIbHON KOHLIEHTPAlU BHUMAaHHUS
¥ OTBETCTBEHHOCTH 32 TIOJyYEHHBINA pe3yabTarT.

7.1.4. B ocHOBe MeTOoMKHN 00ydeHus aireOpe U HayajsamM MaTeMaTHYeCKOTo

aHaJIK3a JIEKUT JeATETbHOCTHBIA TPUHIIUI O0yUEHHUS.



7.1.5.B cTpykType mporpaMmbl 1o anreOpe W HauvajaMm aHajau3a
BBIJICIISIFOTCSL  CIIEAYIONIUE COAEpPKAaTEIbHO-METOAMYECKHE JHMHUM: «Yucna u
BbluuciIeHus», «DyHKIuMU U rpadpukm», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MaTEeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHbIE
COJEPKATEIbHO-METOANUECKUE JIMHUM HW3Yy4YaloTCs Ha MNPOTSHKEHUHU JABYX JIET
oOyueHusi Ha ypOBHE CpeaHero oOuiero oodpazoBaHus. /[aHHBIA y4yeOHBIH Kypc
SBIISICTCS. MHTETPAaTUBHBIM, OOBEAMHAS B ce0e coAepX aHHEe HECKOJbKHX
MaTEeMaTHYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MAaTEMaTUUYECKUI aHAIIN3,
Teopusi MHOXKeCTB H jApyrue. OOywaromuecs OBJIAAEBAIOT  [IUPOKUM
MaT€MaTUYeCKUM anmnaparoM, y HHX [OCJIEN0BATeNbHO (QOPMHUPYETCS U
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJEIb PEaJbHOU
CUTYalllM, IPUMEHATh 3HAHUS, TOJyYEHHbIE B yUeOHOM Kypce «Anredpa u Havana
MaTEMaTUYECKOT0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTEeMaTUYeCKOM 3a/1auy, a 3aTEM UHTEPIPETUPOBATH MOJTYYEHHBIN pE3yJIbTaT.

7.1.5.1. ConepxkarenbHO-MeTOIUUECKass JUHUA «YHClIa U BBIYUCICHUS
3aBepuIaeT (OPMUPOBAHUE HABBIKOB MCIIOIb30BAHUS JEHCTBUTENBHBIX YHUCE,
KOTOpO€ ObLJI0O HayaTO Ha YpOBHE OCHOBHOro oOuiero oOpaszoBanus. Ha ypoBhe
cpenHero oOmero oOpa3oBaHuUs 0CO0O€ BHUMAaHHE ynaensercs (HOpPMHUPOBAHUIO
OPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB, BKIIIOUAIOLIIUX B ce0s HCIOJIb30BaHUE
paznuyHbIX (OpM 3amUCH  JCHCTBUTEIBHOTO YHCIA, YMEHHE paldOHAIBHO
BBIMIOJIHATh JIEUCTBUS C HHUMH, [JelaTh MPUKUAKY, OLIEHUBAaTh pE3yJIbTaT.
OOyyaroluecs MOJy4arOT HaBbIKM MNPUONMKEHHBIX BBIYUCICHHM, BBITOJHEHUS
JNEUCTBUN C YHCIaMH, 3alMCaHHbIMM B CTaHJApPTHOW (QopMe, HCIONIb30BaHUSA
MaTeMaTHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAXKEHUH.

7.1.5.2. ConepxatenbHasi TMHUS «YPaBHEHUS U HEPABEHCTBA» peaiu3yeTcs
Ha TPOTSHKEHUU BCEro OOydYeHUS Ha YPOBHE CpEIHEro OO0Iero oOpa3oBaHUS,
MIOCKOJIBKY B KaXIOM pas3ferne nporpamMmbl MPEIyCMOTPEHO PEIICHHE
COOTBETCTBYIOIIUX 3adad. OOydarouiuecs OBIAAEBAIOT PA3NIMYHBIMU METOAAMU
pelieHus  IeNblX,  pPaluOHAIbHBIX,  HMPPALUOHAIBHBIX,  TOKa3aTEJIbHBIX,

JorapuMUYECKUX U TPUTOHOMETPUUYECKUX YPABHEHU, HEPABEHCTB U UX CHUCTEM.



[TomyueHHbIE YMEHUSI HMCTONB3YIOTCS MPU UCCIAEAOBAHUUA (PYHKIHA C TMOMOUIBIO
IIPOU3BOJIHOM, PEIIEHUH MPUKIAJHBIX 337a4 U 337a4 Ha HAX0XK/ICHHE HAHOOIbIINX
¥ HaMMEHBIINX 3HaueHud ¢yHkuuu. JlaHHas cojepskarenbHas JIMHUS BKIIIOYAET B
cebs Takxke (OpMHpOBaHHE YMEHHUH BBINOJHATH PACUETHl MO  (QopMysam,
npeoOpa3zoBaHus HENbIX, palMOHAIbHBIX, UPpaLMOHATBHBIX
Y TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BBIPAKEHUH, COAEPIKAIIUX CTEIECHU
u orapudmel. B xozme wu3ydeHus anreOpanyeckoro Marepuaia MPOUCXOIUT
JnanbHeilee pa3BUTHE  alTOPUTMUYECKOIO U aOCTPAKTHOTO  MBIILICHUS
oOyyaromuxcsi, GOPMUPYIOTCS HABBIKM JACAYKTUBHBIX PaCCYyXIACHUU, pabOThI C
CUMBOJIbHBIMH (popMamu, MPEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEHN B
BUJIC PABEHCTB M HEpaBeHCTB. AnreOpa mpemnaraeT 3¢(HEKTUBHbIE UHCTPYMEHTHI
JUISL  pelIeHus] MPAaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX  3a/ad, HarjasgHo
JEMOHCTPHUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKHU.

7.1.5.3. ConepkarenbHo-MeTou4ecKass JuHUA «DyHKIMH U Tpahuxm»
TECHO IEPEIIETAETCS C APYTUMU JIMHUSIMHU Y4eOHOr0 Kypca, MOCKOJIbKY B KaKOM-
TO CMBbICIE 3aJa€T IIOCJIEN0BATEIBHOCTh H3y4YeHUs Marepuana. l3ydeHue
CTENIEHHOM, IMOKa3aTeJbHOW, JIOrapu(PMUYECKOH UM  TPUTOHOMETPUUYECKUX
GbyHKIMNA, UX CBOWCTB | IpadUKOB, UCTIONb30BaHNE QYHKIIUM JIJIST PEIICHHS 3a1a4
U3 JpYruxX Yy4eOHBIX MPEAMETOB W PEaTbHOM JKM3HU TECHO CBA3aHO KakK C
MaTEMaTUYECKUM aHAJIM30M, TaK M C PEIICHUEM YpaBHEHHU W HepaBeHCTB. [lpu
9TOM OOJIbIlIOE BHUMaHUE yAesieTcs (OPMUPOBAHUIO YMEHHS BBIpAXaTh
dbopMmynamMu 3aBUCMMOCTH MEXKIY pa3IMYHbIMU BEJIIMYMHAMHU, HCCIEA0BATh
NoJIy4eHHbIe (DYHKIMH, CTPOUTH UX rpaduku. Marepuan coaepx aTeabHOU JTUHUU
HalIeJICH Ha Pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIIOLIMX BBIPAXKATh 3aBUCUMOCTHU
MEXIy BEJIWYMHAMU B pa3IMYHON (opme: aHaIUTHUECKOW, rpaduyeckod u
cioBecHOW. M3yuyeHue matepuana CHOCOOCTBYET PAa3BUTHIO aJTOPUTMUYECKOTO
MBIIIJICHUS, CTOCOOHOCTH K OOOOIIEHHWI0O W KOHKPETH3allUU, HCTOIb30BAHUIO
AHAJIOT U M.

7.1.5.4. ConepxarenbHast nuHusl «Hayana maTeMaTU4eCcKOro aHaau3ay

MMO3BOJICT CYHMCCTBCHHO paClIMpUTb KPyr' KaK MATEMATHYCCKHUX, TaK H



NPUKIAAHBIX 3a/1ad, JAOCTYINHBIX OOYYalomuMCs, Y KOTOPBIX TMOSBIISCTCS
BO3MOXKHOCTh HCCIIEJIOBAaTh U CTPOUTh Tpaduku GyHKIUN, OMNPEAessiTh HX
HauOOJBIIME W HAMMEHBIINE 3HAYEHUSI, BBIYUCIIATEH IIOMAAN GUTYyp U O0BEMBI
TeJl, HAaXOJWUTh CKOPOCTH M YycKopeHus mnpoueccoB. CopepikarenbHas JTUHUS
OTKPBIBAET HOBBIC BO3MOXHOCTH IIOCTPOCHHMSI MATEMaTUYECKUX MOJEIeH
pEAIBHBIX CUTYalLMi, HAXOXJICHUSI HAWIYUILIETO PEIICHUSI B MPUKIAIHBIX, B TOM
YHUCJIE  COIMAIbHO-DPKOHOMHUYECKHMX, 3ajJadaXx. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTHYECKOr0 aHaJIM3a CIOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTro, (popMalibHO-
JIOTUYECKOTO U KPEATUBHOTO MBIILICHUS, ((OPMUPOBAHUIO YMEHHI pacrno3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOyuarommecs
Y3HAIOT O BBIJIAIOIINUXCS PE3yJIbTaTax, MOJYYEHHBIX B X0J/I€ PA3BUTHS MAaTEMATUKU
KaK HayKH, W UX aBTOpax.

7.1.5.5. ConepxxkaTenbHO-MeTOANYECKasA JTMHUS «MHOXKECTBA U JIOTHKa» B
OCHOBHOM TOCBSIIIEHA 3JIEMEHTAM TEOPUU MHOKECTB. TeOopeTUKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEeMaTHUKH W MpeJjiararot
HauOoJiee YHUBEPCAIBHBIN S3bIK, OOBEAUHSIONINN BCE pa3Aeiibl MATEMAaTUKH U €&
MPUJIOKEHUHN, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMATHUYECKUE MUCIUIUIMHBI B €IUHOE
nemoe.  BaxHO 1aTh BO3MOXHOCTh O0OydYaromemycsi TOHHUMATh TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTHMKU M HCHOJIb30BaTh €ro A
BBIPAKEHUS CBOMX MBICIICH.

7.1.6. B yueOHOM Kypce «AnrebOpa ¥ Havajla MaTeMaTHUYECKOTO aHAIM3a»
MPUCYTCTBYIOT TaKXe€ OCHOBBI MAaTEMAaTHYECKOTO MOJEIUPOBAHUSA, KOTOPHIC
MpU3BaHbl CPOPMUPOBATHL HABBIKM IMOCTPOCHUS MOJIENICH pealbHBIX CHUTYyallui,
MCCIICIOBAHMSI ATUX MOJICJICH ¢ TIOMOINBIO arnmapaTa ajreOpbl 1 MaTeMaTHIECKOTO
aHajgu3a M WHTEPIPETAllUM TOJYYEHHBIX pPe3yJbTaTOB. 3aJaHUsl BKJIOYCHBI B
KK W3 pa3feioB MPOrpamMMbl, TIOCKOJIBKY BECh MaTepHay yuyeOHOTO Kypca
HIMPOKO MCHOJB3YETCA [JIsl pEUIeHUs MNPUKIAAHBIX 3adad. [lpu pemenun
pealbHBIX MPAaKTUYECKUX 3ajad OO0ydaroluecs: pa3BUBAIOT HAOIIOAATEIHHOCTD,
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BaTh aHAIOTHIO,

0000111aTh ¥ KOHKPETU3UPOBaTh Mpodiemy. JledarenbHOCTs 10 (HOPMHUPOBAHUIO



HABBIKOB PELIEHUs MPUKIAIHBIX 337a4 OPraHU3yeTCsl B MPOLIECCE U3YUYEHHS BCEX
TeM y4eOHOro Kypca «AnreOpa u Hauajia MaTEMaTUYECKOTO aHAIU3ay.

7.1.7. O6miee 4MCIO 4YacoOB, PEKOMEHJIOBAHHBIX I W3Y4YEHHS y4eOHOTo
Kypca «Anre0pa U Hayalla MaTeMaTU4eckoro aHaiauza», — 170 gacos: B 10 kiacce
— 68 yacoB (2 yaca B Hezeno), B 11 knacce —102 gaca (3 yaca B HeJIEIIO).

7.2. Conepxanue obyuenus B 10 kiacce.

7.2.1. Uncna v BEIYUCIEHUS.

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuYeckue JpoOu. ApuPMETHUYEeCKHEe  Omepauuud C
paMOHAIBHBIMU YHCIaMU, TpeoOpa30BaHus YHCIOBBIX BeIpaxeHui. [Ipumenenue
IpoOeil 1 MPOLEHTOB ISl PEIlieHUsl NMPUKIAJHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JIeCcTBUTENbHBIE 4YMCIA. PanuoHaJIbHBIE M HPPALMOHAIBHBIE 4YHUCIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubGnmxéHHbie
BBIYHCIICHHUS], IPABUJIA OKPYTJICHHS, IPUKHUIKA U OLIEHKA pPe3yJbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM  nokasareneMm. CraHgaptHas (Qopma  3amucH
JNeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedt  ¢Gopmbl  3alucu
JNEHUCTBUTEIBHBIX YMCENI JUIS PEIIEHUs NPAKTUYECKHUX 3a7ad W MPEICTaBICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypajdbHOM  cremeHu. JledcTBus  C
apu(pMeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTENEHHU.

CuHyC, KOCUHYC ¥ TaHT€HC YHMCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC,
aApPKTaHT€HC YMCIIOBOTO apryMeHTa.

7.2.2. YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOKECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHOBHbIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHHUs. HepaBeHCTBO, pElICHHME HEPABEHCTBA.
MeTton nHTEpPBAJIOB.

Pemienue nenbix U ApoOHO-paIlMOHAIBLHBIX YPABHEHUN U HEPABEHCTB.



Pemenue nppanmoHanbHbIX YPAaBHEHUA U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IprMeHeHnEe ypaBHEHUI U HEPABEHCTB K PEIIEHUIO MATEMAaTUYECKUX 3a/1a4
W 33]1a4 U3 PA3JIMYHbIX 00JacTe HAYKH U PEabHOU KU3HH.

7.2.3. ®yHKIIUK U TpadUKH.

OyHKIMA, CcrnocoOsl 3amanus ¢GyHkuuu. ['paduk dyHkiuu. Bzaumuo
oOpaTHble PYHKIINU.

OO6nacth ornpezeseHuss 1 MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu dyHkuuu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHas (yHKIUS ¢ HATypaJIbHBIM U LIEJIBIM MOKa3areyeM. E€ cBoiicTBa
u rpadux. CBoicTBa U rpaduK KOPHS N-0¥ CTENICHHU.

TpuroHomerpruyeckas OKpPYXHOCTb, OIpPEAEIICHUE TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

7.2.4. Hauana MaTeMaTU4eCKOr0 aHAJIHN3a.

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHus MOCJIEJOBATEIbHOCTEH.
MOHOTOHHBIE ITOCIEN0BATEIBHOCTH.

Apudmernueckast 1 TeOMeTpUIEcKas Mporpeccuu. beckoHeuHo yObIBaroIast
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yObIBaIOIIEH reoMeTpHUeCKON
nporpeccur. Popmysa CIIOKHBIX IPOLEHTOB. VCIOIb30BaHWME NPOrPECCHM IS
pEIIeHUs pealibHbIX 3a/1a4 MPUKJIAJAHOIO XapaKkrepa.

7.2.5. MHOk€eCTBa U JIOTHKA.

MHokecTBO, omepanud Haja MHOXecTBamu. Jluarpammel Oinepa—BeHHa.
[IpuMeHeHne TeopeTUKO-MHOXKECTBEHHOIO armapaTta s OINUCAaHUS peajbHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.

7.3. Coneprxanue obydyenus B 11 kiacce.

7.3.1. Hucna v BbIYUCICHHUS.

Harypansnsbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LENBIX YHACEL.

CrenieHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JleciTuuHble U HATypajibHbIE JJOrapu(MBbI.



7.3.2. YpaBHEHUS U HEPABEHCTBA.

[IpeoOpa3oBaHue BbIpaXEHHM, COEPIKAIIUX JTOTapU(PMBI.

[IpeoOpazoBaHue BbIpaXKEHHM, COAEpIKAIIMX CTENEHU C PalUOHATBHBIM
MOKAa3aTeJIeM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHbIE YPaBHEHHS U1 HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHHUS 1 HEPaBEHCTBA.

CucrteMsbl JIMHEVMHBIX ypaBHEHUN. Pelienre npukiagHbIX 3a1a4 ¢ TOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHHUN.

CucteMbl U COBOKYITHOCTH PAllMOHAIIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUW, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IM4yHbIX 00JIacTeld HAyKu WU pPealbHON
KU3HU.

7.3.3. ®yHKUMH U TPAPUKH.

Oyukuusa. [lepuonnueckne ¢QyHkuumu. [IpomMexxyTku MOHOTOHHOCTHU
bynkuuu. MakcuMymbl 1 MUHUMYMBI (QyHKIIMUA. HaunOosnblllee U HauMeHbIIEe
3HaueHUE PYHKIIMU Ha MPOMEXKYTKE.

Tpuronomerpuueckue QPyHKIIUN, KX CBONCTBA U TpaUKH.

[TokazaTenbHas u norapudmudeckas GyHKINU, UX CBOMCTBA U Tpaduky.

Ucnonb3oBanue rpadukoB GYyHKIMHN 711 pEIICHUS] YPABHEHUN U JIMHEHUHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (yHKIUN 175 HCCIIENOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUM 3aJady U3 JIPYTrUx Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

7.3.4. Hayana maTeMaTH4eCKOTO aHAJINA3A.

HenpepsiBable HyHKIIMI. MeTO MHTEPBATIOB JJI PEIICHUS HEPABEHCTB.

[IpousBognass QyHkiuu. ['eomeTpuuecknii W QU3NYECKHH  CMBICT
MIPOU3BOJHOM.

[Ipou3BogHbie  d7MEeMEHTApHBIX  (QyHKIUHA. DOpMyIbl  HAXOXKICHUS

MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.



[TpumeHeHne TpoOM3BOIHOM K UCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh H
skcTpeMyMmbl. Haxoxknenrne HanboIbIIero 1 HaMMEHBIIIEeTo 3HaYeHUsT (PYHKITMU Ha
OTpE3KE.

[IpuMmeHeHne TPOU3BOJHON JUIsi HAXOXKJCHHS HAWIY4lIEro pEIICHHUS B
NPUKIAIHBIX 3aJa4yaxX, [Js ONPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOTO
dbopmyIion uiu rpa@uKoM.

[lepBooOpasnas. Tabmauma nepBooOpa3HbIX.

HNHurterpan, ero reoMmeTpudeckuid MU (Quanueckuid cMbIci. Bperauciaenue
uHTerpaina no ¢popmyne Hetorona—Jleitonua.

7.4. [lnanupyeMble MPEIMETHbIE pe3yJbTaThl OCBOCHUS (enepaibHON
paboueil mporpamMmbl yueOHOTO Kypca «Anredpa M Hayajga MaTeMaTHYeCKOro
aHaJu3a» Ha YPOBHE CpPEIHEro O0IIero 00pa3oBaHusl.

7.4.1. [lpenqmeTHbie pe3yibTaThl MO OTIEIBHBIM TeMaM Y4eOHOro Kypca
«Anrebpa W Hayala MareMartdyeckoro anaimmsa»y. K konmy 10 kiacca
OOy4JaronIuiicss Hay4YnuTC:

7.4.1.1. Yucna v BBIYUCIIECHUSA:

OTNIEpUPOBATh TOHSATUSMHU: palMOHAJIBLHOE U JACHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI;

BBITIOJIHATh ~ apu(METUYECKHe  OmMepalud C  pallMOHAIBHBIMU U
JeWCTBUTEILHBIMU YUCIIAMU;

BBITIOJIHATH MPUOJIMKEHHBIE BBIYMCICHUS, UCTIONB3YS TIpaBUila OKPYTJICHHUS,
JieJaTh MPUKUAKY U OLICHKY pPe3yiibTaTa BHIYMCICHUN;

OTIEpPUPOBATh TMOHITUSIMU: CTENEHb C LEJIbIM TOKa3aTeleM, CTaHAapTHas
dbopma 3ammMcu ACHUCTBUTENBHOTO YHCIIA, KOPEHb HATypajdbHOW CTEIEHH,
WCIIOJIB30BaTh MOJIXOAAIIYI0 (PopMy 3amucH JeHCTBUTEIBHBIX YUCEN )1l PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

ONIEPUPOBATH MOHATUSIMHU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YIJIa,
WCITI0JIb30BaTh 3aMKMCh MPOU3BOJILHOIO yTila Yepe3 oOpaTHbIE TPUTOHOMETPUUECKUE
byHKIUH.

7.4.1.2. YpaBHEHUS U HEPABEHCTBA!



ONEpUPOBATh MMOHATUAMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LENIOE,
palMoOHAIBHOE, UPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHHUE;

BBITIOJHATH TPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKCHUN U peIllaTh
TPUTOHOMETPUUECKHUE YPAaBHEHUS,

BBITIOJIHATh MPE0Opa30oBaHUsl 1LENbIX, PAMOHAIBHBIX W HUPPALMOHAIBHBIX
BBIDOKEHH W pellaTb OCHOBHBIE THUIBI  LENbIX, PALHOHAJIBHBIX U
UppalMOHATIBHBIX YPABHEHUIN 1 HEPABEHCTB;

MIPUMEHSATh YPABHEHUS U HEPABEHCTBA JIJISl PEIICHHS] MaTEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAYKH U pealbHOU KU3HU;

MOJICIMPOBaTh pEabHbIE CUTyallUM Ha S3bIK€ aireOpbl, COCTaBIAThH
BBIDOKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIENIU C HCIIOJIb30BAHUEM ammapara ajreophl.

7.4.1.3. ®yHKIUU U TpaduKu:

ONepUpOBaTh MOHATHAMU: (PYHKUHUSA, COOCOOBI 3a/aHus (PYHKIMH, 00JIacTh
ONpe/ENeHUs] U MHOXECTBO 3HayeHW (yHKuuu, rpaduk (QyHKUHUH, B3aUMHO
oOpaTHbIe (PYHKIINH;

ONEpUPOBATh MOHATUSAMH: UYETHOCTH M HEYETHOCTb (QYHKIUH, HYIH
(GYHKIUM, TPOMEKYTKH 3HAKOIOCTOSIHCTBA;

MCIIOJIb30BaTh rpadpuku GyHKIMM 711 pelIeHNs YpaBHEHUM;

CTPOUTH U YUTATh rpadvK JIUHEHHOU (PYHKIUHU, KBAAPATUYHOW (YHKIIUU,
CTENEHHOU (PYHKIMU C LIEJIBIM TTOKA3aTeNeM;

WCTOJB30BaTh Tpaduku GYHKIUNA ISl WCCIIEAOBaHUS TMPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3afad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOU
YKU3HH, BbIpAXXaTh (POPMYyJIaMH 3aBUCUMOCTU MEK/y BEIMYMHAMH.

7.4.1.4. Hauana maTeMaTU4€CKOTO aHan3a:

ONEpPUPOBATh TMOHATUSAMHU: TIOCIEIOBATEIBbHOCTh, apuUpMeTHUecKas |
reoMeTpuYecKas Mporpeccuu;

ONEepUpPOBaTh MOHATHSAMH: OECKOHEYHO YOBbIBaOIlas TreoMeTphuYecKas

nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPECCUu;



3a/1aBaTh MOCIEAOBATEIHPHOCTH PA3TNYHBIME CTIOCO0AMU;

HCIIOJB30BaTh CBOMCTBA MOCIEA0BATEILHOCTEN U MPOTPECCUM I PEIICHUS
pealIbHBIX 3aJ1a4 MPUKJIIAIHOTO XapaKTepa.

7.4.1.5. MHOXecTBa 1 JIOTHKA:

OTIEPUPOBATh MOHSATUSIMHU: MHOXKECTBO, OTIepallui HaJl MHOKECTBAMHU,

UCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapar i ONHCAaHHS
peanbHBIX MPOLIECCOB W SABJICHUMN, MPU pPEHICHUU 3a7ad U3 JPYyruX YYEOHBIX
IPEIMETOB;

OTIEpPUPOBATh TTOHATUSIMM: oTpeielICHHE, TeopeMa, CJIEICTBHE,
JIOKa3aTeJILCTBO.

7.4.2. IlpeameTHble pe3yibTaThl IO OTIEIBHBIM TeMaM y4eOHOro Kypca
«Anrebpa u Havajna Marematudeckoro aHamm3za». K konmy 11 kracca
0OyJaroImuics HAyIUTC:

7.4.2.1. Yncaa ¥ BEIUMCIICHUS:

OTNEpUpPOBaTh TMOHATUAMH: HATypaJIbHOE, I1I€JI0€ YKCJIO, UCI0Ib30BaTh
MPU3HAKU JICIMMOCTH IIEJIBIX YHMCEN, PA3JIOKCHUE YKCJIa HA MPOCThIC MHOXKUTEIN
JUJIsl pelieHus 3a/1ay;

OTNIEPUPOBATH MTOHATHUEM: CTEIICHb C PAIlMOHAIBLHBIM IMOKA3aTEIIEM;

OTICPUPOBATh TMOHATHAMHU: Jorapudm Yucia, JeCATHYHBIC M HATypajlbHbIC
Jorapu(Msl.

7.4.2.2. YpaBHEHUs U HEPABEHCTBA!

MPUMEHATh CBOMCTBA CTENMEHU [JIi TpeoOpa3oBaHUs  BBIPAXKEHUH,
OTEpUPOBATh TOHSATUAMM: TOKa3aTEIbHOE ypaBHEHHWE U HEPABEHCTBO, peEIlaTh
OCHOBHBIE THITBI IOKA3ATEIHHBIX YPABHEHHU U HEPABCHCTB;

BBITIOJTHATH  NIPeoOpa3oBaHusl  BBIPAXKEHUM, COACPXKAIMMUX JIOTapU(DMBI,
OTIEpUPOBATh MOHATUSIMU: JIOTApU(YMHUUECKOE YPaBHCHHE W HEPABEHCTBO, pElIaTh
OCHOBHBIE THIIBI JTIOTApU(PMUUECKUX YPAaBHECHUI U HEPABCHCTB;

HaXOJIUTh PEIICHUS TPOCTEHIIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHATUIMU: CUCTEMA JIMHEHMHBIX YPAaBHEHUU U €€ pEIlICHUE,

HCIIOJIBb30BATE CUCTEMY JIMHEWHBIX ypaBHCHI/Iﬁ JJI pCIICHMS IMTPAKTHYCCKHX 3aaa4;



HaXOJIUTh PELICHUS NPOCTEUIINX CUCTEM U COBOKYIHOCTEN pallOHAIbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh pEAJbHbIE CUTyallUM Ha S3bIKe€ aireOpbl, COCTaBIAThH
BBIDAKECHHSI, YpAaBHEHHUS, HEPABEHCTBA M CHUCTEMbI [0 YCJIOBHUIO 3a/1ayH,
UCCIIE0BATh TIOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAaHUEM ammapara aareopsl.

7.4.2.3. ®yHKIUYU U TpapUKH:

ONEpPUPOBATh MOHATHSIMH: Tepuoandeckas (QyHKUIUSA, MPOMEKYTKH
MOHOTOHHOCTH ()YHKLMH, TOUYKHM OJKCTpeMyMa (yHKUMH, HauOoJbliee U
HauMeEHblllee 3HayeHus (QYHKIMM Ha MPOMEXKYTKE, HCIOIb30BATh HUX IS
UCCIEeI0BAHNS (PYHKIMU, 3aJaHHOU rpaduKoM;

ONEpUPOBATh MOHATUSAMU: TpapUKU MOKA3aTENIbHOM, JorapuMuyecKkon u
TPUTOHOMETPUUECKUX (PYHKIIMI, H300pakaTb UX HA KOOPAUHATHOM IJIOCKOCTH U
WCITOJIB30BATh IS PELICHUS] YPABHEHUI U HEPABEHCTB;

n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TpadUKU JIMHEHHBIX ypaBHEHUH
Y UCIOJIB30BaTh UX ISl pEIIEHUSI CUCTEMBI JINHEUHBIX YPaBHEHUN;

UCIOJb30BaTh Trpaduku (QyHKUMHA [ HCCIEAOBaHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYE€OHBIX JUCIUIUIMH.

7.4.2.4. Hauana MmaTeMaTU4€CKOTO aHaM3a:

ONIEepUPOBATh MOHATUSMU: HENpEepbIBHAS (YHKIIUS, MPOU3BOIHASA (DYHKLHUH,
MCIIOJIb30BaTh FT€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHOM IJIs1 pelIeHUs
3aj1ay;

HaxOJIUTh  TMPOU3BOJHBIE  JJIEMEHTAPHBIX  (PYHKUUN,  BBIYUCISTH
MPOU3BOIHBIE CYMMBI, TPOU3BEEHUS, YACTHOTO (DYHKIIUI;

UCIIONIb30BaTh  MPOM3BOAHYIO sl HccleAoBaHUd — (YyHKUUMU  Ha
MOHOTOHHOCTb M JKCTPEMYMbI, NPUMEHSTh PE3yIbTaThl MCCIEIOBAHUA K
MOCTPOEHUIO TPAPHUKOB;

WCIIOJIB30BaTh NPOW3BOJHYIO JUISI HAXOXKICHHSI HAWIIY4YILEro PEIICHHs B
MPUKJIAJHBIX, B TOM YUCJIE COLMATbHO-9KOHOMUYECKUX, 3a7a4ax;

ONEepUpPOBaTh TOHATUSAMHU: TEpPBOOOpa3Hass W HUHTErpajl, MOHUMATh

reOMETPUYECKUN U (PU3UUECKUN CMBICIT MHTErpana;



HaxXOJUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKITUH, BBIYUCIIATh MHTETPAT
no popmyne Herorona—Jleibunna;

penaTh IpUKIaJHbIE 33/1a4d, B TOM YHUCJE COLMATbHO-OKOHOMHUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTHUYECKOTO aHaIN3a.

8. ®epepanpHas paboyas mporpamMmma yuyeoHoro kypca «l eomeTpusi».

8.1. IlosicHuTenbHAS 3aMUCKA.

8.1.1. BasxxHOCTH y4eOHOTO Kypca TE€OMETPHH Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHUs OOYCJIOBJIEHA MPAKTHUYECKOW 3HAUYMMOCTBIO METANpEAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OOYy4YEHHUS T€OMETPUH B HAINPABJICHUH JTUYHOCTHOTO
pa3BuTUsa oOydaronuxcsi, GopMupoBaHUsA (PYHKIMOHATBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILUIUH. PazBuTre y oOydaronmxcs
MPAaBWIbHBIX MPEJACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU T€OMETPUUYECKHUX
abCTpakilfii, COOTHOIICHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHUS
MaTeMaTUYECKOW HAyKOW SBIEHUM M TMPOLECCOB pPEATBHOTO MHUpa, MECTE
F€OMETPUHU B CUCTEME HAYK U POJIM MAaTEeMaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
oOydJarommxcsi, a Takke KaueCTB MBIIUICHUS, HEOOXOAUMBIX [JIsi ajanTaiuu B
COBPEMEHHOM OOIIECTBE.

8.1.2. 'eoMeTrpusi sBisieTCS OAHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE
cpeaHero oo1mero odopa3oBaHUsl, TaK KaK OOECIEYMBACT BO3MOXKHOCTb HM3yUCHUS
KaK JUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAMPaBICHHOCTU, TAaK U TYMaHUTAPHOM.

8.1.3. Jlornueckoe MBIIUICHHE, dbopmupyemoe npu V3YYEHHUH
OOy4aromMUMHUCs TOHATUMHBIX OCHOB TEOMETPUM U TMOCTPOSCHUM IIETIOYKH
JIOTUYECKUX YTBEPKIACHUW B XOJI€ PEIICHUS TEeOMETPUYECKHX 3a1ay, yYMEHUE
BBIJIBUTaTh U ONPOBEPTaTh THUIIOTE3bl HEMOCPEICTBEHHO WCMOJB3YIOTCS MpHU
pEIIeHUH 33129 €CTeCTBEHHO-HAYYHOTO IIUKJIA, B YaCTHOCTHU U3 Kypca (QU3HUKHU.

8.1.4. OpueHTanus 4enoBeKa B MPOCTPAHCTBE — YCIOBUE €0 COLIMAIbHOTO
ObITHSI, hOpMa OTPAKEHUST OKPYKAIOIIETO MUPA, YCIOBUE YCIICIIHOTO TTO3HAHUS U
aKTUBHOTO npeoOpa3zoBaHus JNEUCTBUTEIBHOCTH. OnepupoBaHue

IPOCTPAHCTBEHHBIMU O0pa3aMu OOBEAMHSET pa3Hble BUAbI YUYEOHOU U TPYIOBOMI



JESITEIbHOCTH, SIBISIETCSI OAHUM U3 MPO(ECCHOHATBHO BaXKHBIX KA4€CTB, OITOMY
aKTyanpHa 3a7ada (opMupoBaHHS y OOYydYalOIIUXCS MPOCTPAHCTBEHHOTO
MBILIUIEHUSI KaK pPa3sHOBUJIHOCTH OOpPA3HOTO MBILIUIEHUS — CYLIECTBEHHOIO
KOMIIOHEHTa B IMOATOTOBKE K THPAKTUYECKOW JEATEIbHOCTH 10 MHOTUM
HaIlpaBJICHUAM.

8.1.5. llenp ocBoeHuss mporpammbl yudeOHOro Kypca «l'eomeTpus» Ha
0a30BOM ypoBHE 00yueHUs — 00111e00pa30BaTENbHOE U O0IIEKYIbTYPHOE Pa3BUTHE
oOyyaroluxcs  4epe3  oOeclieyeHHEe  BO3MOYKHOCTH  NPUOOpPETEHHS U
WCIIOJIB30BAaHUS CUCTEMATHYECKUX TI'E€OMETPUYECKMX 3HAHWUM W JICWCTBUU,
cnequ(pUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPOJOJIKEHUs 00pa30BaHUS
10 CIIELMAIIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAHBIM HCIIOJIb30BAHUEM I'€OMETPHH.

8.1.6. [IpuopuTeTHBIMM 3aJja4aMHl OCBOEHHUS y4eOHOro Kypca «I'eomeTpum»
Ha 6a30BoM ypoBHE B 10—11 kiaccax sBstOTCA:

(opMupOBaHKE MPENCTABICHHUSI O TEOMETPUH KaK YaCTH MUPOBOU KYJbTYpHI
Y OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MHPOM;

(opMupOBaHUE NMPEACTABICHUS O MHOTOI'PAaHHUKAX W TeJaX BPALCHUS Kak
O BO)XHEMIIHUX MAaTEMaTHYECKUX MOJENSAX, MO3BOJISIIONIMX ONUCHIBATH U U3YydaTh
pa3HbIE SABJIEHUSA OKPYKAIOIIEr0 MHUPA;

(opMupOBaHHE YMEHUSI paclio3HABATh Ha YEPTEKaX, MOJCIIAX U B PEAIbHOM
MUpE MHOTOTPAHHUKH U TeJla BPalllCHHUS;

OBJIaJICHHE METOJIaMU pEIICHUs 3aJad Ha IMOCTPOCHMS Ha H300paKEeHUsX
POCTPAHCTBEHHBIX (PUTYD;

GopMHpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU  MOHSTHUSIMU O
MHOTOI'PAaHHHUKAX M TelaxX BPallE€HUs U UX OCHOBHBIMHU CBOMCTBaMU;

OBJIAJICHUE AJITOPUTMAMHM PEIICHHUS] OCHOBHBIX THUIIOB 3ajJa4, ()OPMUPOBAHUE
YMEHUS MPOBOJUTH HECIIOXKHBIE JIOKA3aTEIbHBIE PACCYKICHHUS B XOJI€ pPELICHUS
CTEPEOMETPUUECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

Pa3BUTHE MHTEIIEKTYaJIbHbIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
NIO3HABATEJIbHOM  AKTHUBHOCTH, MCCIIEJOBATEIbCKUX YMEHHUH, KPUTUYHOCTHU

MBIITJICHUA,



dopmupoBanre (yHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUH:
YMEHUE PAaclO3HABaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX )KMU3HEHHBIX CUTYalUsIX U MPU U3yUYEHUU APYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
(GopMyIUpOBaTh MX Ha SI3bIKE F€OMETPUM U CO3AaBaThb I'€OMETPUUYECKUE MOJEIH,
IPUMEHATh OCBOEHHBIM T'€OMETPUUYECKUN amnmapaT Uil PEIIeHUs MPaKTHKO-
OPUEHTUPOBAHHBIX 3a/Ja4, WHTEPOPETHPOBATh M OLICHUBATh IOJIYYEHHBIE
PE3yJIbTaTHI.

8.1.7. OTnMuUTENHEHON 0COOEHHOCTHIO POIPAMMBI IO T€OMETPHUH SIBISETCS
BKJIFOYEHHE B KypC CTEPEOMETPUHU B Hayaje €ro M3y4deHus 3ajad, peliaeMbIX Ha
YpPOBHE HHTYUTHBHOI'O IIO3HAHUS, U OMNPEICIEHHBIM O0pa3oM OpraHHW30BaHHAs
paboTa Hag HUMH, YTO CHOCOOCTBYIOT  pPa3BUTHIO  JIOTUYECKOTO U
IIPOCTPAHCTBEHHOI'O  MBIIIJICHUS, CTUMYJIMPYET MPOTEKAHHE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY HU3yUEHUIO PEAMETA.

8.1.8. Ilpenmourenne  OTHAETCA  HAIVISAHO-KOHCTPYKTHUBHOMY  METOXY
oOyuyeHusi, TO €CTb TEOPETHUECKUE 3HaHUsI HUMEIOT B CBOEH OCHOBE
HEIMOCPEJICTBEHHOE OTHOUIEHUWE K MPEeIMETHO-MPAKTUYECKON JeSTENbHOCTH.
Pa3BuTHEe NPOCTPAHCTBEHHBIX NPEJACTaBICHUA Yy 0OydYaromMXcsi B Kypce
CTEPEOMETPUM  NPOBOAUTCS 3a CYET pelleHus 3aJad  Ha  CO3JaHHe
MPOCTPAHCTBEHHBIX O0pa3oB M 337ady HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cozmanue oOpaza MPOBOJUTCS C HCIIOJIB30BAaHWEM HATrJISIHOCTH, a
OIepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISITHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIepKaHUSI.

8.1.9. OCHOBHBIMH  COJIEp)KAaTEIbHBIMU  JIMHUSIMH  Y4eOHOTO  Kypca
«l'eomerpusa» B 10-11 knaccax sBmsarorca: «MuororpanHukn», «lIpsmele u
IUIOCKOCTH B MPOCTpPaHCTBE», «Tema BpamieHus», «BeKTopel U KOOpAMHATHI B
pocTpaHCTBe». @DOpMHUpPOBAaHUE JIOTMYECKUX YMEHUH paclpeleisieTcs 1o
coJiep KaTeNIbHbIM JIMHUSIM U TI0 ToJlaM OOy4eHHs] Ha YpOBHE CPEIHEro OOIero
oOpa3oBaHUs.

8.1.10. Conepxanue  oOpa3oBaHMs, COOTBETCTBYIOLIEE  IPEIMETHBIM



pe3yJibTaTaM OCBOCHMS MPOTrPaMMbl IO TEOMETPHUM, PACHPEICIEHHBIM 0 TOJaM
oOy4eHHs,  CTPYKTYpUPOBAaHO  TakuM  oOpa3oMm,  4TOObI  OBJAJCHHE
r€OMETPUYECKUMU MOHITUSMH U HaBBIKAMH OCYIIECTBISJIOCH MOCIIEIOBATENBHO U
MOCTYyNaTeIbHO, C COOJIIOJCHUEM MPUHIIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HaHMUS BKJIIOYAINCh B OOIIYyI0 CHUCTEMY T'€OMETPUYECKHX Tpe/ICTaBICHUN
oOy4Jarommxcs, pacmupsiss W yriyonss e€, oOpa3ys MpOYHble MHOXECTBEHHBIC
CBSI3HU.

8.1.11. O0miee 4uCiIO YacoB, PEKOMEHIOBAHHBIX [JII M3Y4YEHUs] Yy4eOHOTO
kypca «['eomerpusi» — 102 gaca: B 10 knacce — 68 yacoB (2 vaca B Hezeno), B 11
kimacce — 34 gaca (1 4ac B Hezelno).

8.2. Conepxanue oOyuenus B 10 kiacce.

8.2.1. IlpsiMple ¥ TNIOCKOCTH B ITPOCTPAHCTBE.

OcHOBHBIE TIOHATHUS ~ cTepeoMeTpud. Touka, mpsmas, MJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUN U CIICICTBUS U3 HUX.

B3auMHOe pacrnonoxeHue mnpsMbIX B IPOCTPAHCTBE: IIEPECEKAOLINUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
MJIOCKOCTEN B TMPOCTPAHCTBE: TNapauIeIbHbIC TMPSIMBIE B MPOCTPAHCTBE,
MapajuieNIbHOCTh TPEX MPAMBIX, MAPAJIIEIBbHOCTh MPSMONW U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM, YIOJ MEXIYy MNOpsIMBIMH B TPOCTPAHCTBE.
[TapayuienbHOCTH IJIOCKOCTEN: [apaJuIeJIbHbIE IJIOCKOCTH, CBOWCTBA
napayiebHbIX TUIockocTei. [IpocTeifimne mnpocTpaHCTBeHHbIE (QUTYpBl Ha
MJIOCKOCTHU: T€TpadIp, KyO, mapasienenumnei, HIOCTPOCHUE CEUCHUH.

[lepneHAUKYISAPHOCTh NPSIMOM U IUIOCKOCTH: NEPIECHANKYISPHBIE MPSIMbIE
B TPOCTPAHCTBE, MPAMBIC MNapauIeJbHbICE W NEPIECHAUKYISIPHBIE K IMJIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O NPSMOWU
MEPIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO, JBYTPAHHBIM  yroOJI, JIMHEHMHBIM yroJ  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE

OT TMpPsSAMOM JO  IUIOCKOCTH, TMPOCKUUsI  (PUTYPHI Ha  IUIOCKOCT.



[lepneHAUKYISIPHOCTh  IUIOCKOCTEH: MpU3HAK MEPHEHAMKYJIAPHOCTH  JIBYX
mIocKocTer. Teopema o TpEX NMepHEeHIUKYIsIpax.

8.2.2. MHOTOTpaHHUKH.

[ToHsAITHE MHOTOIPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOTOorpaHHuka. [Ipusma: n-yromapHas
npu3Ma, TpaHd U OCHOBAHUS MPU3MBI, MPsMasi U HAKJIOHHAs MPU3MbI, OOKOBas U
MOJIHAS OBEPXHOCTh IPU3MBI. [Tapamnenenunen, IPSIMOYTOJIBHBIN
napajienenunea M ero coicrBa. [lupammna: n-yronpHas nupamujia, TpaHd U
OCHOBAaHME MUPAMHUJIbI, OOKOBAs M TIOJIHASA IOBEPXHOCTh MUPAMHU/IbI, IPABUIIbHAS U
yCeu€HHas MNHUpaMyja. OJNEMEHThl Npu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: TOHATHE NMPaBUIBHOIO MHOTOIpAaHHUKA, MPAaBWIbHASA MpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBWIbHAs TPEyroibHas NUpaMuia M MPABUIbHBIN
TeTpa’dip, KyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
nonexa’ip u ukocasap. CeueHust MpU3Mbl M MUPAMHUIBIL.

CummeTpust B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHUAax, Napajuielienuneaax,
MPaBUWIbHBIX MHOTOTPAHHUKAX.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, AMaroHaia, YIJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW MOBEPXHOCTH U TOBEPXHOCTU TMPABUIBLHON MUPaMUbI,
TeopeMa O IUlomaad yceu€éHHou mnupamunabl. [lonstue o0 o0béMe. OO0BEM
MUPaMU/JIbI, TPU3MBL.

[lonobubie Tena B mnpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEll.

8.3. Conmepxanue oOyuenus B 11 kacce.

8.3.1. Tena BpaieHus.

Hununapuueckas MOBEPXHOCT, oOpasytomue UUJIMHAPUYECKON
NOBEPXHOCTH, OCh LWJIMHIPUYECKON MMOBEpXHOCTU. LlWimHIOp: OCHOBaHUA U

OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh, IUIONMIAJb OOKOBOM M TMOJHOM



MOBEPXHOCTH.

Konunueckasi HoBepXHOCTh, 00pa3yIolne KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepXxHOCTU. KoHyC: oCHOBaHUWE U BepIilMHA, 00pa3yrolast
U OChb, IUIOMAAbL OOKOBOM M TIOTHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3sylolue M BhICOTa, OCHOBAHMS U OOKOBast MIOBEPXHOCTb.

Cdepa u map: meHTp, paguyc, AUMAMETp, MIIONIA[b MOBEPXHOCTU CHEpPHI.
B3anMHoe pacronoxxenue chepsl U MIIOCKOCTH, KacaTelbHAs TIIOCKOCTh K cdepe,
I011a1b Chephl.

N3o0paxkeHue Ten BpallleHus Ha TJI0CKOCTU. Pa3BEépTka uimHapa U KOHyca.

KomOuHanuu Tenm BpalieHUss MW = MHOTOIPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl, cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIlCHUS.

[Tonsatune 06 ob6béme. OcHOBHBIE cBoOKcTBa 00BEMOB Tell. Teopema 00
00BEéME MPSIMOYTOJBHOTO TMapajuienenunena u ciueactsus u3 He€. OO0béEM
HUIMHIpa, KoHyca. O0BEM 1mapa U miomaas chepsl.

[TogoOubpie Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

Ceuenus uunuHApa (MapauieIbHO W TEPHEHAMKYISIPHO OCH), CEUEHUs
KoHyca (mapajuielbHO€ OCHOBAHHMIO M TIPOXOJAIEE Yepe3 BEPIIHUHY), CECUCHUS
niapa.

8.3.2. BeKkTophl U KOOpAUHATHI B IPOCTPAHCTBE.

Bektop Ha miockocty u B mpocTtpaHcTBe. ClokeHUE U BbIYMTAHUE
BEKTOPOB. YMHOKEHHME BEKTOpa Ha 4ucio. Pa3noxkeHue BekTOopa 1O TpEM
HEKOMIUIaHApHBIM BekTopaMm. IIpaBuno mnapamwenenunena. Pemenue 3amad,
CBSI3aHHBIX C NPUMEHEHUEM IMPABWI JEHUCTBUM C BeKTOpaMu. lIpsamoyrosibHas
cUcTeMa KOOpAuHAT B npocTpaHcTBe. KoopauHatel BekTopa. IIpocreiimme 3amaun
B KOOpJAMHAaTaxX. YToll Mexay BekTopamu. CkajasipHOE MPOU3BEIACHUE BEKTOPOB.
Brruncnenue yriioB MeXIy NPSMbIMU U TUIOCKOCTSIMU. KOOpArMHATHO-BEKTOPHBIM
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

8.4. [Inanupyemble TpeAMETHBIE pe3yJbTaThl OCBOCHUs deaepaabHOn



paboueil mporpammbl yueOHOro kypca «['eomerpusr» Ha 0a30BOM YpOBHE Ha
YPOBHE CpEeHEro 00I1Iero 00pa3oBaHUsl OPUEHTUPOBAHBI HA JOCTHKCHUE YPOBHS
MaTEeMaTUYECKOM TPaMOTHOCTU, HEOOXOIMMOTO JJI YCHEIIHOTO PEIIeHUs 3a/1a4y B
peasbHOM KU3HU U CO3JIaHUE YCIOBUM /I UX OOIIEKYIbTYPHOT'O Pa3BUTHSI.

8.4.1. [IpenmeTHbIe PE3yNbTAaThl MO OTACIBbHBIM TE€MaM Y4eOHOro Kypca
«I"'eometpusi». K koniy 10 kiacca oOy4aroniuiicss HAy4uTCA:

OTIEpUPOBATH MOHITHAMU: TOUYKA, MPSMasi, TIIOCKOCTH;

NPUMEHSATh AKCHOMBI CTEPEOMETPUU M CIEACTBHUSI M3 HUX IMPU PEIICHUH
TeOMETPUUYECKUX 33/1a4;

OTIEpUPOBATH MOHATHAMU: TTAPAILICITLHOCTD U MEPIICHIUKYISIPHOCTD TTPSMBIX
1 IIOCKOCTEM;

KJ1acCU(UITUPOBATH B3aMMHOE PacIoIoKEHUE MIPSIMBIX
U TUIOCKOCTEW B IMIPOCTPAHCTBE;

OMepUpOBaTh MOHATUSIMHU: JBYTPAHHBIA YTOJI, TPaHU JABYTPAHHOTO Yrija,
peOpo NBYrpaHHOTO yTIJla, JIMHEWHBIM Yroj JABYTPAaHHOTO yIja, TpaaycHas mepa
JIBYTPAHHOTO YyTJIa;

OTICpUPOBATh TOHATHUSIMH: MHOTOTPAHHHUK, BBIMYKIBIA ¥ HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBII MHOTOTPAaHHUK;

pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (MUpamMuja, MpU3Ma,
NPSIMOYTOJIbHBIN NapaJijiesienune, Kyo);

KiIaccuuIMpoBaTh ~ MHOTOTPAHHHWKH,  BbIOMpas  OCHOBaHHUS  JJIA
Kkiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKH, IPAaBHIIbHBIC
MHOTOTPaHHHKH, TIPSIMbIC ¥ HAKJIOHHBIC TIPU3MBI, TApaJLICIICITUTICIIB);

OTIEpUPOBAThH MOHATUSIMU: CEKYIIasi TIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;

OOBSICHATH MPUHITUIIBI TIOCTPOCHHUS CEYCHUIA, UCTIONB3YS METOJ CIIE/IOB;

CTPOUTh CEUEHHUS MHOTOTPAHHHUKOB METOJIOM  CIIEJIOB, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BU
CBEpXy, COOKY, CHU3Y;

pemarh 3a7a4d Ha HAXOXIACHUE TeOMETPUUYECKHX BEIWYMH MO oOpasiam

WK aJIrOpUTMaM, INPUMCEHAA H3BCCTHBLIC AHAJIUTHYCCKHC MCTOJbI IIpU PCIICHUH



CTaHJAPTHBIX MAaTEMAaTUYCCKUX 3a]a4 Ha BBIUYMCIICHUE PACCTOSHHUN MEXKIY IBYMS
TOYKAaMH, OT TOYKA JO TPSIMOW, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIHBAIOIINMUCS TIPSIMBIMHU;

pemarh 3a71a4d Ha HAXOXACHUE TeOMETPHUYECKHX BEIWYMH MO oOpasiam
WIA alTOPUTMaM, MPUMEHSST W3BECTHBIC aHAIUTUYCCKUE METOIBI MPHU PEIICHUU
CTaHIAPTHBIX MAaTEMaTHYEeCKMX 3aJad Ha BBIYHCICHUE YIVIOB  MEXIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIYy TMNPSIMOA ¥ IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB;

BBIYUCIIATh 0OBEMBI U TUIOIIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nupamMuga) ¢ TOpuMeHEeHHEeM (OpMyJ, BBIUKCIATH COOTHOIICHHS MEXKIY
IIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX MHOTOTPaHHUKOB;

OTICpUPOBATh TOHATHUSAMU: CHMMETPHUS B TIPOCTPAHCTBE, IIEHTP, OCh W
MJI0OCKOCTh CUMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CUMMETPUU (UTYPHI;

U3BJIEKaTh, NPEOOPA3OBBIBATE W HWHTEPHPETUPOBATH HH(MOpPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (DUTypax, MPEJACTABICHHYIO Ha YepTekKaxX U
PUCYHKaX;

MPUMEHATh TeOMETpUYecKre (aKThl IJIs PEHICHHS CTEPEOMETPHICCKUX
3a/1a4, MPEeANoIararomxX HECKOIbKO MIAroB PEIICHUs, €CIIH YCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOU (opme;

MPUMEHATh  TPOCTEHIIIME TMPOTrpaMMHBIC CpPEACTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

MPUBOANTh TPUMEPHl MaTEMaTHUYECKHX 3aKOHOMEPHOCTEH B TPUPOJE H
YKU3HH, PACIIO3HABAThH MPOSBICHUE 3aKOHOB TEOMETPHUU B HCKYCCTBE;

MPUMEHSATh TIOJyYCHHBIC 3HAHUS Ha TPAKTUKE: aHAJIM3UPOBATh peajbHBIC
CUTyalliM W TPHMCHATh HM3YyYCHHBIC TOHATHS B MPOIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATbHBIC
CUTyallul Ha f3BIKE TEOMETPUHU, WCCIEOBaTh IMOCTPOCHHBIE MOJACIU C
WCITOJIb30BAaHUEM TCOMETPUUYCCKHUX TTOHATUI M TEOpEM, ammapara ajareOpbl, pemaTh
MIPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXICHUEM T€OMETPUYECKUX BEITHUMH.

8.4.2. [IpenmeTHble PE3yNbTAaThl MO OTAEIBbHBIM TE€MaM Y4YeOHOro Kypca



«['eomerpusi». K konmy 11 kmacca oOydaromuiicss HayqYuTCs:

OTIEpUPOBATh TOHITHAMU: IWIMHAPUYECKAs IMOBEPXHOCTh, 0Opasyromue
HUAJUHAPUYECKON  MOBEPXHOCTH,  MWIMHAP,  KOHWUYECKAas  IMOBEPXHOCTb,
oOpa3yrolrue KOHMIECKOH TOBEPXHOCTH, KOHYC, CheprudecKas MOBEPXHOCTh;

pacrio3HaBaTh TeJla BpalleHus (IUIMHAP, KOHYC, cepa u map);

OOBSICHSTH CIIOCOOBI MOJTYYCHUS TEJT BpallleHUS;

KJIacCU(PUITMPOBATH B3aUMHOE PACIIOIOKEHNE C(HEePhI U MITOCKOCTH;

OTIEPUPOBATh MOHATUSMHM: IIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTa, BBHICOTA
CETMEHTA, MIApOBOU CJIOM, OCHOBAaHWE IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IaPOBOU CEKTOP;

BBIUUCIIATH OOBEMBI U  IUIOHIAJAM TOBEPXHOCTEH TeN  BpaIlCHUS,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOPMYIT;

OMepUpOBaTh TMOHATUSIMHU: MHOTOTPaHHUK, BIHUCAHHBIK B cdepy
ONMMCAHHBIA OKOJIO cdepbl, cdepa, BOMCAHHAS B MHOTOTPAHHUK WIIU TEJO
BpAaIICHUS;

BBIYHCIIATh COOTHOIICHUSI MEXIY IUIOMIAISIMU TMOBEPXHOCTEH U 00BEMaMu
IMOTOOHBIX TEN;

U300pakaTh W3y4daeMble (QUTYpPHl OT PYKH U C TPUMEHEHHUEM TIIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

BBITIOJIHATh  (BBIHOCHBIC) IUIOCKHE YEPTS)KH W3 PHUCYHKOB TIPOCTHIX
00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJI BpaIllCHNUS,

W3BJICKaTh, WHTEPHPETUPOBATH W TMPeoOpa3oBbIBATh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHX (DUTYpax, MPEJACTABICHHYIO Ha YepTekKax |
PUCYHKaX;

OTICpUPOBATH TIOHITHEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJIHSTh JICCTBUSL CJIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHSITH, KAKUMHA CBOWCTBAMH OHU 00JIaIal0T;

PUMEHSTH TIPABUIIO TTAPAIJICIICIIHIICA;

OTIepUPOBAThH MOHITHUAMU: JEKAPTOBBI KOOPAMHATHI B POCTPAHCTBE, BEKTOD,

MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY



BEKTOpaMHU, CKAJIIPHOE MPON3BEICHIE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC
BEKTOPBHI;

HAaXOJUTh CYMMY BEKTOPOB M NPOW3BEIACHUE BEKTOpAa HAa YHUCIO, YIoll
MEXIy BEKTOPAMH, CKAJISPHOE IMPOM3BEICHUE, PACKIAABIBATh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;

MPUMEHATh TEOMETpUYECKHe (aKThI MJIs PEMICHHUS] CTEPEOMETPHUCCKUX
3aJlay, MpeAnoJararouMxX HECKOIbKO 1IAroB PEIICHUs], €CIIH YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme;

pemaTh MPOCTEUINe TEOMETPUUYSCKHUE 3aJayi Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemarh 3a7a4d  Ha JI0KAa3aTEIhCTBO MATEMATHYECKUX OTHOIICHHH W
HAXOXKJIEHUE F€OMETPUUYECKUX BEIIMYUH 0 00pasiiaM Wi airOpUTMaM, MPUMEHSIS
M3BECTHBIE METOJIbI IIPU PEIICHUU CTAaHAAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4;

MPUMEHATh  TPOCTEHIIIME TMPOTrpaMMHBIC CpPEACTBA W DIIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOANTH TPUMEPHl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B TPUPONE H
YKU3HH, PACIIO3HABATDH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

NPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TMPAKTHKE: aHAIM3UPOBATh pEabHbBIC
CUTyalli W TIPUMEHSTh W3yYCHHBIE TIOHATHS B TMPOIECCE ITOMCKA PEIICHHS
MaTeMaTU4YeCcKu CPOPMYJIMPOBAHHON TPOOJIEMBI, MOJACIUPOBATH PEATbHbBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICIOBAaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TCOMETPUUCCKUX TTOHATUI M TEOpEM, ammapara aareOphl, pemaTh
MIPAKTUYECKUE 3a/1aUH, CBA3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYCCKUX BEITHUMH.

9. ®enepanbHas pabouas mporpamma yd4eOHOro kypca «BepostHOCTh U
CTaTUCTHKAY.

9.1. [losicHuTeNbHAS 3aMUCKA.

9.1.1. YueOnblii Kypc «BeposSITHOCT M CTaTUCTHUKa» 0a30BOr0 ypOBHS
SBJIIETCS IPOIOHKCHUEM M PAa3BUTHEM OJTHOMMEHHOTO Y4eOHOTO Kypca 0a30BOTO

YPOBHSI OCHOBHOTO 001Iero o0pa3oBaHHUs. YUeOHBIM Kypc MpeAHa3HAyYeH s



dbopMHUpOBaHKS Yy OOYYAIOIINXCSI CTATUCTHYECKOW KYJIbTYpPhl M TIOHUMAHHS POJIH
TEOPUH BEPOSATHOCTEM KaK MAaTeMaTHYEeCKOr0 HMHCTPYMEHTA i1 HW3Y4YEHUs
CIIy4ailHbIX COOBITUM, BEIMYMH U TpoueccoB. [Ipu u3ydyeHun ydeOHOro Kypca
oOoramaroTcsi MPEACTaBICHUS OOydYalolUXcs O METOoJaxX HCCIEIOBaHHUs
W3MEHYMBOTO MHpA, pPa3BUBACTCAd TOHMMAaHWE 3HAYMMOCTU U  OOIIHOCTH
MaTEMaTUYECKUX METOJOB TO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOIO MUPOBO33PEHHUS.

9.1.2. Conepxkanrie yueOHOro Kypca HalpaBj€HO Ha 3aKperUieHHWe 3HaHUM,
MOJTYYEHHBIX MIPU U3YUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIIEro 00Opa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUA O CIIy4allHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HAMHM Ha BaJKHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
Mupa. B pesynbTaTe y 00ydarommxcs I0KHO ¢(hOPMUPOBATHCS IPEICTABICHUE O
HanOoJee YyIOTPeOUTETbHBIX U OOIIUX MAaTEMATHUYECKUX MOJIETISX, UCIIOJIb3yEMbIX
JUISL  OMHMCAHUS  AHTPONOMETPUYECKUX W JeMorpaduueckux  BEJIMYHUH,
NOTPENIHOCTE B PA3IUYHOrO poJa H3MEPEHHSX, JJIMTEIbHOCTH O€30TKa3HON
paboThl TEXHUUECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOIIECCOB
B 0011I€CTBE.

9.1.3. B cooTBEeTCTBUM C YKa3aHHBIMH IIETSIMU B CTPYKTYpe Yy4eOHOTO Kypca
«BepoATHOCTh W CTATUCTUKA» JUIsl YPOBHSI CpPEAHEro oO0Iero oOpa3oBaHus Ha
0a30BOM YpOBHE BBIJICJICHBI CIIEAYIOIINE OCHOBHBIE COAEpPKATEIbHbIC JIMHHUMU:
«Cnyyaiinple COOBITHSI W BepOSTHOCTW», «CiydallHble BETUYHHBI U 3aKOH
OOJIBIIUX YHCEI.

9.1.4. Baxxnyro  4yactb  y4eOHOro  Kypca  3aHUMaeT  M3y4YEHHUE
rE€OMETPUYECKOTO M OMHOMHAJIBHOTO pacCHpeleleHUid MU 3HAKOMCTBO C HX
HEIMPEPHIBHBIMU aHAJIOraMU — IMOKa3aTeIbHBIM U HOPMAJIbHBIM pacipeeICHUSIMU.

9.1.5. Conepxxanue nuHuM «CiydaiiHble COOBITHS U BEPOSITHOCTHY CIY>KUT
OCHOBOW Jj1si (hOPMHUPOBAHMSI TIPENICTABICHUNA O PaCHpPEeTICHUU BEPOSTHOCTEH
MEXIYy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, & TAK)KE 3Ta JIMHUS HEOOXOJMMa Kak
0aza I M3y4YeHHS 3aKOHA OOJbIHMX Yuced — (YyHIAMEHTAIBHOTO 3aKOHa,

JNEHCTBYIOIIErO B MPUPOJAE M OOIIECTBE M HMEIOIIEr0 MaTeMaTHYECKYIO



dbopmanmzaruio. CaMm 3aK0H OONBIIMX YHCEN MPEAaracTcsi B 03HAKOMUTEIHHOU
dbopMe ¢ MUHUMAaJTFHBIM HUCITOJIb30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

9.1.6. Tembl, CBsI3aHHBIE C HENPEPHIBHBIMUA CIYyYalHBIMU BEIUYHMHAMU,
aKIEHTUPYIOT BHUMaHHE OOYyYarOIIMXCS HAa OMHCAHUU U HM3YyYEHUH CIy4YailHBIX
SBJICHUM C MOMOIIbIO HENPEepbIBHBIX (QyHKIMK. OCHOBHOE BHUMAHHE YJESETCS
MOKA3aTE€IbHOMY U HOPMaJbHOMY PACHPENEIICHHUSIM, IIPH 3TOM MPEANOIaracTcs
O3HAKOMHUTEIBHOE M3Y4YEHUE Marepuaia O0€3 J0Ka3aTeNbCTB MPUMEHSIEMbIX
(haxToB.

9.1.7. O6uiee 4ymMCIO 4YacoB, PEKOMEHJIOBAHHBIX M1 U3Y4YEHHUS Yy4eOHOIo
Kypca «BeposTtHOCTh U cTatucTuka» — 68 yacoB: B 10 knacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 gac B Heenio).

9.2. Conepxanue o0yuenus B 10 kiacce.

[IpencraBneHre AaHHBIX C MOMOLIpl0 Tabnuu U auarpamm. Cpennee
apudmerrnyeckoe, MeauaHa, HauOoOJbllIee M HAaWMEHbLIEE 3HAYEHUs, pa3Max,
JUCIIEPCHUST U CTAHJIAPTHOE OTKIOHEHUE YMCIOBBIX HAOOPOB.

CnyuyailHple  SKCHEPUMEHTHl  (ONBITBI) W CIydallHble  COOBITHS.
DneMeHTapHble cOOBITHS (McX0Abl). BeposTHOCTH citydaitHOro coObiTusi. bimzocts
YacTOTBl M BEPOSTHOCTU COObITMH. CnydaliHble OMNBITBI C PaBHOBO3MO>KHBIMHU
JJIEMEHTAapHBIMU  COOBITUSAMU.  BeposTHOCTM  cOOBITMII B ONBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Onepanuun Haj COOBITUSIMU: repeceyeHue, o0BbeIMHEHNE,
MPOTUBOIIOJNOXKHBIE cOObITHA. Juarpammbr  Oiinepa. DopMyna  CIOXKEHUS
BEPOSATHOCTEM.

VYciioBHass BEPOSITHOCTh. Y MHOKEHHE BEPOATHOCTEU. [lepeBo ciiydyalHOro
skcriepumenTa. @opmyria MmoaHOM BepossTHOCTH. HezaBucumbie COOBITHSI.

KomOunaropraoe npaBuiio ymHokenus. [lepecranoBku u pakropuan. Yucmo
couetanuil. Tpeyronbuuk [lackana. @opmyna Ounoma HproToHa.

bunapHbIii ci1yyaliHbIN ONBIT (MCOIBITAHKE), YCIEX U Heynaya. HezaBucumsie
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCHBITAHUM 10 mnepBoro ycnexa. Cepus

HE3aBUCUMBIX UCIIBITAHUN bepHyruin.



CnyuaiiHas BenuuuHa. Pacnpenenenue  BeposiTHOocTed.  Jlmarpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuil, B TOM 4YHUCJIE, F€OMETPUYECKOE U
OMHOMHAJILHOE.

9.3. Conepxanue o0yuenus B 11 kiacce.

UucnoBele  XapaKTEpUCTUKU  CIIyYalHBIX BEJIIMYMH: MAaTeMaTHYECKOE
OKMJIAHWE, JUCIIEpCHUs] W CTaHJApTHOE OTKIOHEeHHE. [Ipumepbl npUMEHEHUs
MaTE€MaTUYECKOro OKHUJAHWSA, B TOM YHUCIIE€ B 3aJlayax W3 MOBCEIHEBHOM >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Cly4yaliHOUN BelWYuHBI. MaTeMaTtnyeckoe
OXXKHMJIAHUE CYMMBI CIy4allHbIX BEJIMYMH. MaremMaTH4eckoe OXHUJaHue |
JUCIIEPCHS TEOMETPUUECKOT0 1 OMHOMUAIILHOTO pacCIpeeIeHUM.

3akoH OONBIIMX YHCEI W €ro pojb B HayKe, MNpUpOje U OOIIECTBE.
Bb100pOYHBIN METO/I MCCIEA0BAHMIA.

[IpuMepbl HENpEepBIBHBIX CIy4allHbIX BeENMWYHMH. [loHSATHME O TMUIOTHOCTH
pacrpeneneHus. 3a1adn, IPUBOASIIME K HOPMaJIbHOMY pactpeneneHuto. [lonarue
O HOPMaJIbHOM pacipeieICHUU.

9.4. IlpenMeTHbIe pe3yJIbTaThl OCBOCHUS Y4eOHOro Kypca «BeposTHOCTh U
CTaTUCTUKa» Ha 0a30BOM ypOBHE Ha YPOBHE CpeIHEro oO0miero ooOpa3zoBaHMs
OpPUEHTUPOBaHbl Ha JOCTH)KEHUE YpPOBHS MAaTeMaTUYECKOW TIPaMOTHOCTH,
HEO0OXOAMMOr0 JIJIsl YCTIEIIHOTO PEIICHUs 3a7a4d U Npo0JieM B peabHON KU3HU U
CO3/IaHUE YCIOBUN ISl MX OOIIEKYJIBTYPHOTO Pa3BUTHSI.

9.4.1. [IpeameTHBIC pE3yNbTATHl MO OTIACIBHBIM TEMaM Y4YeOHOTO Kypca
«BepoarHocTs u ctatucTukay. K koniy 10 kinacca oOydarommiicss Hay4uTcs:

YUTATh U CTPOUTH TAOIUIILI U TUATPAMMBI;

OTepupoBaTh  TOHATHSAMHU:  CpelHee  apudMeThyeckoe,  MeauaHa,
HauOoJIblIee, HAMMEHbBIIIEe 3HAYEHUE, pa3Max MACCHBA YUCIOBBIX JAHHBIX;

ONEPUPOBATh MOHIATUSIMU: CIyYalHBIA IKCIEPUMEHT (OMBIT) U ClydailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIM HMCXOJ) CIIY4ailHOTO OIIbITA,
HaXOJUTh BEPOSATHOCTU B OMBITAX C PABHOBO3MOXHBIMHU CITYYallHBIMU COOBITHUSIMU,
HAaXOJUTh W CPAaBHUBATH BEPOSTHOCTH COOBITUA B HM3YYCHHBIX CIIYYaHBIX

9KCIICPUMCHTAX;



HAaXOOUTh W (QOPMYIUPOBAaTH COOBITHA: TepecedeHre U OObeIUHEHHE
JAHHBIX COOBITHH, COOBITHE, TPOTUBOMOIOKHOE TAHHOMY COOBITHIO, TTOJIE30BATHCS
auarpammamu Jitsiepa 1 popMysoi CI0KEeHHsI BEPOSITHOCTEH MPU pEeLICHUH 3a/1a4;

ONEpUPOBATh MOHATHUAMU: YCIOBHASI BEPOSTHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO IPABHUIIA YMHOXKCHHS, C IOMOILBIO J€peBa
CJIy4aifHOT'O OIIbITa;

MIPUMEHATh KOMOMHATOPHOE NIPABUIIO YMHOXKEHHUS MIPU PELICHUH 3aa4;

OIEpUpOBATh TOHATUSAMU: HUCIBITAHWE, HE3aBUCHMBIC HCIBITAHMS, CEpUs
UCIIBITAaHUM, yCIeX W HeyJaaya, HaXOAUTh BEPOATHOCTH COOBITHI B CepUHU
HE3aBUCUMBIX MCIBITAHUN /10 IEPBOTO YCII€Xa, HAXOUTh BEPOSATHOCTH COOBITUH B
cepuHu ucnblTanuil bepnyiuy;

ONEPUPOBATh  MOHATUSAMH:  CIlydallHasg  BEJIIMYMHA,  PaCIpEACIICHUE
BEPOSATHOCTEN, 1UarpaMMa pacIlpeIeIeHus.

9.4.2. IlpenmeTHble pe3yibTaThl MO OTIACIBHBIM TeMaM Yy4eOHOro Kypca
«BepoarHocTs u ctatucThka». K koHiy 11 knacca oOydarommiicss HayquTcs:

CpaBHMBATh  BEpPOATHOCTM  3HAYECHUN  CIIy4alHOM  BEIWMYMHBI IO
paCIpENEIEHUIO WM C IOMOLIBIO THArpaMM;

OIEpUPOBATh  IIOHATHEM  MATEMATUYECKOIO  OXXHUIAHWs, NPUBOAUTH
IIPUMEPBI, KaK NPUMEHAETCS MAaTEMAaTHYECKOE OXKUIAHUE CIy4YalHOW BEJIMYHMHBI
HaxXOJUTh MaTEMATUYECKOE 0KUIAHUE TIO TAHHOMY PaCIIpeIEIICHHUIO;

UMETh MPEACTABIIEHUE O 3aKOHE OOJIBIINX YNCENT,;

HUMCTLb NPCACTABJICHHUC O HOPMAJIbHOM pacClpCACICHHUN.



