®enepasbHass  padoyasi nporpaMmMa 1o y4eOHOMY  IpeaMeTy
«Marematuka» (0a30Bblil YPOBEHb).

1. ®enepanpHass paboyas mporpaMma 1O  y4yeOHOMY  MpeaMeTy
«Maremaruka» (0a30BbId ypOBEHb) (mpeaMeTHas obOmactb «Marematuka u
uHdopmaTHKa») (Jajgee COOTBETCTBEHHO — TMporpaMmMa IO MaTeMaTHKe,
MaTeMaTrhKa) BKIIOYAET TOSICHUTENbHYIO 3alHCKy, COJIepKaHUue OO0ydyeHus,
MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS TPOTPAMMBI 10 MATEMATHUKE.

2. [losicHuTenbHast 3amucKa OTpakaeT OOIIMe UEeAd M 3aJauyd U3YYCHUS
MaTE€MaTHUKH, XapaKTEPUCTHKY ICUXOJOTHYECKHX MPEINOCHUIOK K €€ H3YUYEHUIO
OOy4YarOIIMMUCS, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAKXKE MOAXO0IbI K 0TOOpY
COJIEpKaHMs, K ONPEACIICHUIO INTAHUPYEMBIX PE3yJIbTaTOB.

3. Comepxanne OOy4eHUS PACKPBIBAET COJEpKaTelIbHBIC JHHHUH, KOTOPHIC
npemyiaralorcs il 00s3aTENIbHOTO M3YyYEHHUS B KaXKJOM Kjlacce Ha YpOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

4. IInanupyembie pe3yabTaThl OCBOEHUSI MPOrpaMMbl MO MaTEMaTHUKE
BKJIFOYAIOT JIMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh MEPUO 00YUCHUS
Ha YpOBHE CpeJHero oOIero oOpa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHXXKCHUS
00y4Jaromnierocs 3a KaXkIbli ToJ1 00y4eHHUs.

5. IlosicHuTenpHas 3amucKa.

5.1. [Iporpamma nmo MaremMaTUKE Ha YPOBHE CPEJHETO 0O0Iero oopa3zoBaHus
pazpaborana Ha ocHoBe DPI'OC COO c¢ y4y€ToM COBpPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPEIBABISIEMbIX K MaTEeMaTUUYeCKOMY OOpa30oBaHUIO, U Tpaguiuid
poccuiickoro  oOpa3zoBanusd. Peanuzaumss nporpamMMbl [0 MaTeMaTHKe
oOecrieunBaeT OBJIAJICHNE KIFOYEBLIMU KOMITIETCHIIUSIMHU, COCTABJISIONIMMUA OCHOBY
JUIsL  CaMOpa3BUTHS M HENpephlBHOTO  00pa3oBaHUs,  LIEIOCTHOCTh
OOIIEKyIbTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIHHOTO PA3BUTHUS JIMYHOCTH
00yJaroIMXCsl.

5.2. B mporpaMmmMe o MaTeMaTHKE YUYTEHBI WJIEU W TOJIOKEHHUS KOHLCTIIINN
pa3BUTHUS MareMmaTudeckoro obpa3oBanus B Poccuiickoit ®enepanun. B

COOTBCTCTBHUMU C HAa3BAHHUCM KOHICIIIINH, MATCMAaTHYCCKOC O6p8,30BaHI/IC JOJIDKHO,



B YACTHOCTH, MPEAOCTaBIATh KaXAOMy oOOydarmeMycsi BO3MOXXHOCTh
JIOCTUKEHUSI YPOBHS MAaTeMaTUUYECKUX 3HAHUM, HEOOXOJIUMOTro IJis JajdbHEUIen
yCIEIHOW XU3HU B oOmecTBe. VIMEHHO Ha pelieHue STOW 3ajJauyd HalesieHa
porpamMma o MaTeMaTuke 6a3o0BOro ypoBHSI.

5.3. MaremaTka — ONOPHBII IPEeAMET AJIs U3YUEHHS] CMEXKHBIX TUCIUIUINH,
4TO JAenaeT 0a30ByI0 MAaTEMAaTUYECKYIO TOrOTOBKY HEOOXOIUMOIA.

5.4. IlpakTuyeckass TMOJE3HOCTh MATEMATHKUM OOYCJIOBJIIEHA HAJIMYHUEM
IPOCTPAHCTBEHHBIX (OPM, KOJUYECTBEHHBIX OTHOLICHUM, SKOHOMHYECKHX
pacueToB; HEOOXOUMOCTbIO MAaTEMAaTHYECKUX 3HAHWW B MOHUMAaHUU MPHUHIIUIIOB
yCTpOMCTBA U HCHOJb30BaHUS COBPEMEHHOM TEXHUKH, BOCHPUATUS U
UHTEpIIpEeTalds Pa3HOOOpa3HOM COLMANIbHOM, HKOHOMUYECKOW HH(pOpMAaIIH;
MPAKTUYECKUX MPUEMOB T€OMETPUUECKMX HM3MEPEHUN M TOCTPOEHUM, YUTEHUS
uH(pOpMaluy, NPEACTaBIEHHON B BUJIE TaOIMII, JUarpamMm U rpadukos.

5.5. [IpumeHeHre MaTeMaTHYeCKOro CTUIISL MBIILIJICHUS, POSIBIISIOIIETOCS B
ONpeJeNEHHBIX YMCTBEHHBIX HABBIKAX, MPUEMAX U METOJIaX MBIIUICHHS YEIOBEKa,
npoueccax 0000IIeHNs U KOHKPETH3alluK, aHaJIn3a U CUHTE3a, KIIacCU(pUKaluu |
CUCTEMATU3allMM, a0CTparupoBaHUsi M  aHAJIOTMK  Kak  (OpMUpOBaHHUU
QITOPUTMHYECKOW KOMITOHEHTBI MBIIUJIEHUS U BOCIIMTAHUM YMEHUM J1€HCTBOBATH
N0 33JaHHBIM aJIrOpuUTMaM, ITO3BOJISIOIIEH COBEPUIEHCTBOBAaTh HW3BECTHBIE U
KOHCTPYHUPOBATh HOBbIE. OOBEKTHl MATEMATHUECKUX YMO3AKIIOUEHUH, PaBUIIa UX
KOHCTPYHPOBAHUSI  PACKphIBAlOT  MEXAHU3M  JIOTHYECKHX  ITOCTPOEHHH,
CIIOCOOCTBYIOT BBIPAOOTKE YMEHHI (POPMYIHPOBATH, 0OOCHOBBIBATH U JI0KA3bIBATh
CYKJE€HUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIILICHHUE.

5.6. O0yueHue MaTeMaTHKE KaK BO3MOXXHOCTh Pa3BUTHUSL y OOydaroIUXCs
TOYHOM, palMOHATbHON W MH(GOPMATHUBHON peuu, yMEeHHs oTOupaTh HaumbOoliee
MOJIXOJISIINE SI3bIKOBBIE, CHMBOJIMUECKUE, IpauuecKkre CcpecTBa A BHIPAKEHUS
CYKJIE€HUI U HATJIAIHOTO UX MPEACTaBICHUS.

5.7. O0mee 3HAKOMCTBO C METOJAaMHU IIO3HAHUS JECHCTBHUTEJILHOCTH,
IIPEACTABICHUE O NPEIMETe W METOJE MATEMaTHKH, €ro OTJIWYUS OT METOJOB

CCTCCTBCHHBIX MW TyYMaHUMTApPHBIX HaAYK, 00 0COOEHHOCTAX IMPUMCHCHUA



MaTEeMaTHKU Ui PEHICHHUS HAYYHBIX M MPUKIAAHBIX 3a7a4 KaK HEOOXOIUMBIH
KOMIIOHEHT OOIIeH KyIbTYpBHI.

5.8. M3ydyeHne MaTeMaTUKH CIIOCOOCTBYET ACTETHUYECKOMY BOCIUTAHUIO
YEJIOBEKa, NOHMMAHUIO KPACOThl M M3AIIECTBA MATEMAaTHUYECKUX PACCYXKICHHI,
BOCIIPUSTHIO TEOMETPUUYECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPHH.

5.9. [IpuoputeTHbIiMU LIeTAMU 00yueHus MatemaTuke B 10—11 kmaccax Ha
0a30BOM YPOBHE SIBJISIFOTCSL:

dbopMHpOBaHKE IEHTPATBHBIX MATEMATUYECKUX MOHATUHN (YUCITI0, BEJIMYMHA,
reoMeTpuyecKas durypa, nepeMeHHas, BEPOSITHOCTb, byHKIHS),
00€eCIEeYnBaOIINX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYE€CKOTO
o0Opa3oBaHMsI 00yJarOIIMXCS;

MO/IBEICHUE O0YYaIOIIMXCS Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKHA U OKPYXKAIOIIErO0 MHPA, MOHMMAaHUE MATEMAaTUKU KAk
4yacTu oOUIeH KyJIbTYphl YEIIOBEUECTBA,

Pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN 00ydYaromuxcs,
IIO3HABATEJIbHOM  AKTHBHOCTH, HCCIIEAOBATEIbCKUX YMEHMM, KPUTHYHOCTH
MBIILIEHUS, UHTEpPeca K U3YUEHUIO0 MaTEMAaTUKH;

(dopMupoBanre (yHKIMOHAIBLHOW MaTEMaTHUECKON IpaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTeMaTUYECKHE ACMHEKThl B PEAJIbHBIX JKMU3HCHHBIX CUTYyalUsX U
IpU U3YYEHUU JPYTruX Yy4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha S3bIKE MAaTeMaTUKU M CO3[aBaTh
MaTeMaTU4YeCKHe MOJENIH, IPUMEHSITh OCBOCHHBI MaTeMaTUYECKUN annapar s
pElIeHUs] PAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPHPETUPOBATH U OLICHUBATH
NOJIyYECHHBIE PE3YJILTATHI.

5.10. OcHOBHBIMU JMHMSIMHU cojepkanuss Marematnku B 10—11 kiaccax
AaBISrOTCS: «Hucna u BeaucieHus», «Anredpay («Anredpandeckue BHIPAKCHUS,
«YpaBHEHHsI ¥  HEpaBeHCTBa»), «Hawama MareMaTWyeckoro aHamu3ay,
«T'eometpust» («['eomerpuyeckue ¢Gurypsl W HUX CBOHCTBa», «M3mepenue
r€OMETPUYECKUX BEJIMYMHY»), «BeposTHOCTh M cTaTUcTHKa». ColepKaTelbHbIE

JIMHUM Pa3BUBAIOTCA IMApaJUICIIbHO, KaxKJdasd B COOTBCTCTBHU C cOOCTBEHHOM



JIOTUKOW, OJHAKO HE HE3aBHCHMO OJHA OT JPYro, a B TECHOM KOHTaKTE M
B3auMOJIeUCcTBUHM. VX 00bemuHsAeT JOTWYecKas COCTABISAIONIAs, TPaAUIIMOHHO
npucylas MaTeMaTUKe W TPOHHU3BIBAIONIAs BCE MAaTeMaTHYEeCKHE KypChl U
conepxkarenbapie  JuHUU. ChopmynupoBannoe B DPI'OC COO tpebGoBanue
«BIJIaJICHUE METOJaMHU J0Ka3aTeNbCTB, alrOPUTMAaMU pElIeHUs 3a/lay, yMEHHE
bopMyIMpoBaTh ONpeEICHUsl, AKCHOMBl U TEOPEMBI, TPUMEHSATh UX, MPOBOJAUTH
JIOKA3aTelIbHBIE PACCY)KICHHsI B XOJ€ PEIICHHS 3a7ad4» OTHOCHUTCS KO BCEM
y4eOHbIM KypcaMm, a (OpMHUpOBAHHUE JIOTMUECKUX YMEHUW pacrupenensercss Mo
BCEM rojiaMm 0Oy4YeHHUsI Ha YPOBHE CPEIHETO 00IIeTro 00pa3oBaHUSI.

5.11. B cootBerctBun ¢ ®I'OC COO MmaremaTuka siBAsieTCS 00s3aTEIbHBIM
IpeIMETOM Ha JaHHOM YypoOBHE oOpaszoBanus. I[IporpamMmoil mo MareMaTuke
peaycMaTpUBaeTCsA U3ydeHrne yaeOHoro npeamera «MaTteMaTrnkay B paMKax TpEX
y4eOHBIX KypCOB: «Alredpa v Hayalla MaTeMaTHIeCKOTo aHaiau3a», «I eoMeTpus»,
«BeposatHocte u  craructukay. DopmMupoBaHHEe ~ JIOTHYECKUX  YMEHHM
OCYIICCTBJISICTCS. HA TPOTSHKCHWHM BCEX JIET OOYyYeHHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, a JJIEMEHTHl JOTMKHU BKJIIOYAIOTCA B COJACp)KaHUE BCEX
Ha3BaHHBIX BHIIIEC YICOHBIX KYpPCOB.

5.12. OO0m1ee Yucino 4acoB, pEKOMEHIOBAHHBIX JIJISl U3YyUEHUS MAaTeMaTHUKUA —
340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Hefeno), B 11 kiacce — 170 yacoB
(5 yacoB B HezieINIO).

6. [ImanupyemMbie pe3ysibTaTbl OCBOCHHUS MPOTrpPaMMbl 1O MAaTEMaTHKE
0a30BbI{ YPOBEHBb HAa YPOBHE CPEAHETO 00I1IeT0 00pa3oBaHuUs.

6.1. B pe3ynpraTe W3ydYeHHs MaTEeMaTHKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHust y oOydaromierocsi 0yayT copMupoBaHbl CIEAYIONMINE JTUIHOCTHBIC
PE3YIIbTATHI:

1) rpa)1aHCKOTO BOCITUTAHUS:

c(hOpPMHUPOBAHHOCThH TPAKIAHCKON MO3UIMK 00YYaIOMErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO HJ€HAa POCCHICKOrO O0IIecTBa, TMPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,

NpoIEeAYp TPaKIaHCKOTO o0IIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue



B3aMMOJICMCTBOBAaTh C COLMAJIBHBIMM HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) MaTpUOTHYECKOTO BOCITUTAHHUSL:

c(hOpPMHPOBAHHOCTH POCCUICKON TPAKTAHCKON UACHTUYHOCTH, YBOXKCHHUS K
MPOILJIOMY U HACTOALIEMY POCCUMCKOM MaTeMaTUKH, IIEHHOCTHOE OTHOILIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM LIKOJbI,
UCIIONIb30BAaHUE DJTHUX JOCTIDKEHUH B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
HYKOHOMUKHU;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCHICKOTO HApoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IOBEJACHUS, CBA3AHHOIO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYHUBOIO OYIyIIETro;

4) 3CTEeTUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas SCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3a]a4, PEIICHUN, PACCYKIEHUH, BOCTIPUUMYHUBOCTh
K MAaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUJOB HCKYCCTBA;

5) ¢pu3nveckoro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYECKWE 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX COPTUBHO-03J0POBUTEIBHOM JIEATENIbHOCTBIO;

6) TPyI0BOTrO BOCITUTAHHS:

TOTOBHOCTh K TpPYAY, OCO3HaHWE ILIEHHOCTU TPYHOJtOOUs, WHTEpeC K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccud M peaau3oBbIBaTh COOCTBEHHBIC >KW3HEHHBIC IUJIaHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K MaTeMaTH4ecKoMy OO0pa3oBaHUIO W

caMOOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY



YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MAaTeMaTHIECKON HAIIPaBICHHOCTH;

7) PKOJIOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  SKOJOTMYECKOW KYyJIbTYpbl, IOHMMAaHHUE BIUSHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COIHABHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHMUYeCKUX 3HAHWM Ui penieHus 3agady B o0yacTu
OKPYXaIomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKA WX BO3MOXKHBIX
MOCJIEJICTBUM VISl OKpYKalOLIEH Cpeibl;

8) IIeHHOCTH HAYYHOTO TTO3HAHHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOM  MpPaKTUKH, [MOHUMAaHHE
MaTEeMaTHUeCKON HAyKH Kak cdepbl YelOBEYECKOW NEATEIbHOCTH, JTaloB €&
pa3BUTUS M 3HAYUMOCTH  JUJISl Pa3BUTHSA LUBWIA3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KYJIbTYpOH Kak CpEJACTBOM TO3HAHUS MHUPA,
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYI0 M HCCIEAOBATEIbCKYIO AEATEIHbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

6.2. B pe3ynpTaTe W3ydYeHHs MaTEeMaTHKH Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanuss y oOydvaromierocs OyayT chOpPMHpPOBAaHBI TO3HABATEIBHBIC
yHUBEpCaIbHbIC yUeOHbIE JCHCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAJIbHBIC YICOHbBIC
NEUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YYEOHBIE JCHCTBUS, COBMECTHAs
NeSATEeIbHOCTD.

6.2.1. Y oOyuaromerocs OyayT chOpMHpPOBaHBI CIEAYIOIMHE 0Oa30BbIe
JIOTUYECKAE ACHCTBUS KaK 4YacTh TO3HABATEIbHBIX YHHUBEPCATBHBIX YUEOHBIX
JIEVCTBHI:

BBISIBIISATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTeMaTHYECCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHUS 7151 0000IICHNS U CPAaBHEHUS, KPUTEPUHU TIPOBOJAUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (opmynupoBaTh W  NpeoOpa3oBBIBATH  CYXKICHUS:

YTBEPAUTCIIbHBIC 1 OTPULIATCIIbHBIC, CAMHUYHBIC, YaCTHBLIC U O6IHI/IC, YCIIOBHBIC,



BBISBJIATH ~ MAaTEMAaTHUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M MU
npoTUBOpeYrs B (akTax, JaHHBIX, HAOTIOJEHUAX W YTBEPKICHUSAX, MPEAJiaraTh
KPUTEPHUH [IJIsl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUNIL;

JeNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

IPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNIbCTBa MaTEeMaTUYECKUX
yTBEpXKIEHUM (TIpsIMbIE W OT NPOTUBHOTO), BBICTPAMBATH AapTryMEHTAIUIO,
MPUBOUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U
BBIBO/IbI;

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

6.2.2. Y oOyuaromerocss OyayT chOpMHPOBaHBI ClEAyIONIMe 0a30BbIe
UCCIIEIOBATENIbCKUE JIEUCTBUSA KaK 4YacTh [O3HABATENbHBIX YHHUBEPCAIbHBIX
y4€OHBIX JEHCTBUIA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIIbCKUM HWHCTPYMEHT IO3HAHMS,
dbopmMynupoBaTh  BOMPOCHL,  (DUKCHUPYIOIIME  MPOTUBOpEUYHE,  MIpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (HOPMHUPOBATH TUIOTE3Y, aAPTYMEHTHPOBATH
CBOIO ITO3ULIUI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
110 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMU, TPOLIECCAMH;

CaMOCTOSITENIbHO (POpMyIMpOBaTh O0OOIIEHUS YW BBIBOJABI MO pe3yJbTaTam
OpOBEAEHHOIO  HAONIONCHHUSA, HCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IMPOLECCa, a TAKXKE BBIABUTATH
MPEANOJIONKEHHUS O €T0 PAa3BUTHU B HOBBIX YCIOBUSX.

6.2.3. Y oOyuaromerocs OyayT cpopMHUpOBaHbI yMeHUs padoTaTh €
nH(pOopMaIel KaKk 4acTh MO3HABATEIbHBIX YHUBEPCATBHBIX YI€OHBIX IEHCTBUMN:

BBISIBJISITH JeUITUTH MHDOpMaILIMK, JaHHBIX, HEOOXOAUMBIX JIJIsi OTBETA Ha



BOIIPOC U JIJISl PEIICHUS 3aa4H;

BBIOMPATh UHPOPMAIIHIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHAITM3UPOBATH,
CHUCTEMaTH3UpPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIHMIO DPA3IUYHBIX BHUIOB H
dbopm mpeaCcTaBICHUS;

CTPYKTYpUPOBaTh MH(DOpPMAIIHIO, TIPEACTABIATh €€ B pa3IHuHBIX (hopmax,
WLTIOCTPUPOBATH TpadUICCKH;

OLICHUBATh HaJIEKHOCTh UHpOpMALIIN o CaMOCTOSITEIILHO
c(hOpMyITMPOBAHHBIM KPUTEPHUSIM.

6.2.4. Y obyuatomierocst 0yayT copMUpOBaHbl YMEHHUS OOIIEHUS KaK 4acTh
KOMMYHUKATHBHBIX YHHBEPCAIBHBIX YUCOHBIX JICHCTBUI:

BOCIIPHHUMATH U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHSIMHU
U EeISIMU OOIICHHS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pCHUS B
YCTHBIX ¥ NMUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO XOJy PELICHHUs 3a/adH,
KOMMEHTHUPOBATH MOJTy4YEHHBIN PE3yIbTar;

B XOJIc OOCYXKJICHHSI 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAaeMON TEMBI,
npoOJeMbl, pelraeMoil 3afadd, BBICKA3bIBaTh WJEU, HAICJICHHbIE Ha TOUCK
pCIICHHMSI, COIMOCTABISITh CBOM CYXICHHUS C CYXJICHUSMHU JPYTUX YYACTHHKOB
nuanora, oOHapyKMBAaTh Pa3MYMe U CXOACTBO TO3ULMH, B KOPPEKTHOU (opme
(dopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPECTABISATh PE3YJIBTAThI PEIICHUS 3a]1a4d, SKCIICPUMEHTA, UCCIICOBAHUS,
IPOEKTa, CaMOCTOSTEIBHO BHIOMpAaTh (OpPMAT BBICTYIUIEHUS C Y4€TOM 3ajad
NPE3CHTAIMHA U OCOOCHHOCTEH ayUTOPHUH.

6.2.5. Y oOyuaromerocst OyayT chopMUpPOBaHBl YMEHHS CaMOOPTaHHU3AIIUU
KaK 4acTh PEryJISTUBHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBUN:

COCTABJIATh IUJIaH, AJITOPUTM PEIICHUS 3a7a4yu, BBIOMpATh CIIOCOO PEUICHHUS
C y4€TOM HWMEIONIMXCS  PECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh ¥ KOPPEKTHPOBATh BapHAHTBHl PEIICHWHA € y4ETOM HOBOU
uH(bopMauu.

6.2.6. Y oOyuaromerocs OynyT chopMHUpPOBaHbI YMEHHUSI CAMOKOHTPOJIS Kak

YacTh PETyJATUBHBIX YHUBEPCAIbHBIX YUEOHBIX I€HCTBHIA:



BIIQJICTh HABBIKAMHU  TIO3HABATENBHOW  pe(IekcMu Kak  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3yJbTAaTOB, BIAICThH
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peleHus
MaTeMaTUYECKON 3a4a4H;

NPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa IEIN U YCIOBUSM, OOBACHSTH
MPUYHUHBI TOCTHKEHUS WIIH HEAOCTKEHUS PE3yJIbTaTOB ACATEIHPHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

6.2.7.Y oOyuatomerocs OyayT cQpOpMHUpPOBAHBI yMEHHUSI COBMECTHOM
JIESITENIBHOCTH:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHONW U WHIUBUAYATHHOM
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
JESTENIbHOCTH, TUTAHUPOBATh OPTaHU3AIIMI0O COBMECTHOM pabOThI, paclpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX AAaTh IMPOIECC W PpPe3yJabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBHIX opmax padboThl (00CykaeHusl, OOMEH MHEHH,
«MO3TOBBIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHCTBHSI.

6.3. [IpenMeTHBIC pe3yNbTaThl OCBOSHHUS MPOTPaMMBI 10 MaTeMaTHKE Ha
0a30BOM YpPOBHE Ha YpPOBHE CpEIHEro o0IIero oOpa3oBaHMs MPEICTaBJICHBI IO
rojaM OOy4YeHHUS B paMKaX OTACIbHBIX YYCOHBIX KYPCOB B COOTBETCTBYIOIIHMX
paszjienax mporpamMMbl 0 MaTEMaTHKeE.

7. ®enepanbHas pabodasi mporpamma y4eOHOTO Kypca «Anrebpa v Hadaia
MaTEeMaTHYECKOTO aHATTU3ay.

7.1. IlosicHuTeNbHAS 3aMUCKA.

7.1.1. YueOnblii Kypc «Anredpa W Hauyajga MaTeMaTHYECKOTO aHau3a»



o0ecrieunBaeT HMHCTPYMEHTAJbHYIO 0a3zy i H3Y4YeHHs BCEX €CTECTBEHHO-
HAy4YHBIX KypcoB, (opMHpyeT JOru4eckoe U abCTPakTHOE  MBIIIICHHUE
oOydJaronmxcss Ha YpPOBHE, HEOOXOJMMOM JUIsi OCBOCHMSI Y4YEOHBIX KYpCOB
uHGOpMATUKH, OOIIECTBO3HAHMS, HCTOPUM, CIOBECHOCTH. B pamkax y4eOHOTO
Kypca «Anrebpa ¥ Hayajlla MaTEMaTHYECKOTO aHalnu3a» oOydaroniuecs
OBJIAJICBAIOT  YHHUBEPCAJIBHBIM  SI3BIKOM  COBPEMEHHOM  HayKH, KoOTopas
bopMyIHpyET CBOM JOCTHKEHUS B MaTeMaTudeckon popme.

7.1.2. YyeOHbIt Kypc aiureOpbl M Hayal MAaTeMaTHYeCKOro aHajau3a
3aKJIaJIbIBAET OCHOBY JJIsi YCIICUIHOTO OBJAJCHUS 3aKOHaMU (DU3HKH, XHUMUH,
OMONOTHH, TOHUMAHUS OCHOBHBIX TEHICHIMI HKOHOMUKH M OOIIECTBEHHOMN
KU3HU, TO3BOJSIET OPUEHTUPOBATBCS B  COBPEMEHHBIX LUQPOBBIX U
KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh WX B IOBCEIHEBHOMN
#u3HU. OBJaneHue aOCTPAaKTHBIMU U JIOTMUECKH CTPOTMMH MaTeMaTHYECKUMHU
KOHCTPYKLUHMSIMU DPa3BUBAET YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
VUCTUHHOCTh YTBEP)KJEHHUSA, HCIOJIb30BaTh OOO0OIIEHHE M KOHKPETU3ALMIO,
abcTparupoBaHW€ U aHAJOruio, (OPMUPYET KpEaTUBHOE M KPUTUUYECKOE
MbIlIeHHe. B Xome m3ydeHus anreOpsl U Hayal MAaTeMaTHYECKOTO aHaln3a Ha
YPOBHE CpeIHero oOIero odpa3zoBaHUs OOydYarOIIUECsS IOJY4YalOT HOBBIA OIBIT
pellieHus] MPUKIAAHBIX 3a/1ad, CaMOCTOSITEIbHOTO TMOCTPOEHHUS MaTeMaTH4YEeCKHX
MOJENEN pEAIbHBIX CUTyallMd W WHTEPIPETAlUM TOJYyYEHHBIX PELICHUN,
3HaKOMATCS C MPUMEpPaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B NMPHUPOJE, HAyKe
U B ICKYCCTBE, C BBIJAIOLTUMUCS MATEMAaTHIECKUMHU OTKPBITUSMHU U UX aBTOPaAMHU.

7.1.3. Yuebnpiii Kypc anreOppl W Hadal MaTeMaTHUYECKOTO aHaIMu3a
o0alaeT 3HAYUTENIbHBIM BOCIHUTATEIbHBIM MMOTEHIIMAIOM, KOTOPBIN peanu3yeTcs
KaKk 4epe3 yueOHbI Marepuan, CHOoCOOCTBYHOUIMN (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUsS, TaK U uYepe3 crenuduky ydeOHOU ACATENBHOCTH, TpeOyroien
CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, MPOJOHKUTEILHON KOHLIEHTPAlU BHUMAHHUS
¥ OTBETCTBEHHOCTH 32 TIOJyYEHHBIN Pe3ybTarT.

7.1.4. B ocHOBE METOAMKHN O0ydeHHUs airedpe W HadajaM MaTeMaTHYECKOTO

aHaJIK3a JIEKUT AeSATEIbHOCTHBIN NPUHIIUI 00yYEHUS.



7.1.5.B cTpykType mporpaMmbl IO airebpe U HadagaM aHajiu3a
BBIJICIISIFOTCSL  CIIEAYIONIUE COAEpPKAaTEIbHO-METOAMYECKHEe JHHUM: «Yucna u
BbIYHCIICHUS», «DYHKIIMU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTE€MaTU4YeCcKOro aHanu3a», «MHoXkecTBa U JIoOTHKa». Bce OCHOBHbIE
CoJlepKaTeIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCd Ha MPOTSDKEHUH JBYX JIET
oOydeHHsI Ha YpOBHE CpEIHEro obmiero oOpazoBaHus. J(aHHBIA y4yeOHBIN Kypc
SBIISICTCS. MHTETPAaTUBHBIM, OOBEAMHAS B ce0e coAepX aHHEe HECKOJIbKHX
MaTEeMaTUYECKUX JUCIUIUIMH: alredpa, TPUrOHOMETPHUSI, MAaTeMaTUUECKUN aHaAIN3,
TEOpUsT MHOXECTB H  jApyrue. OOydvarommecss OBIAJCBAIOT  HIUPOKUM
MaT€MaTUYECKUM anmnaparoM, y HHX [OCJIEN0BATENbHO (QOPMHUpPYETCS U
COBEPIICHCTBYETCS YMEHHME CTPOUTh MAaTEeMaTHYECKYH0 MOJEIb PpPEaJbHOM
CUTYalllH, IPUMEHATh 3HAHUS, IOJyYEHHbIE B yUeOHOM Kypce «Airedpa 1 Havasna
MaTEMaTHUYECKOTO aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOH 3a7auu, a 3aTeM UHTEPIPETUPOBATH MOJYyYE€HHBII pe3ysbTar.

7.1.5.1. ConepxarenpHo-MeToAMYEeCKass JIMHUS «Yucina W BBIYUCICHUS
3aBepuiaeT (OPMUPOBAHHME HABBIKOB HCIOJIb30BAaHUS JCHCTBUTENBHBIX YHCEN,
KOTOpO€ ObLJIO HayaTO Ha YpOBHE OCHOBHOro oOuiero oOpaszoBanus. Ha ypoBhe
cpenHero oOmero oOpa3oBaHuUs 0CO00O€ BHUMaHHE ynaensercs (HOpPMHUPOBAHUIO
OPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIUX B ce0s HCIOJIb30BaHUE
paznuyHbIX (OpM 3alUCU  JCHCTBUTENBHOTO YHMCIA, YMEHHE paldOHAIbHO
BBIMIOJIHATh JIEUCTBUS C HHUMH, [JelaTh MPUKUAKY, OLIEHUBATh pE3yJIbTaT.
OOyyaroluecs MOJy4arOT HAaBbIKM MNPUONMKEHHBIX BBIYUCICHUM, BBITOJIHEHUS
JNEUCTBUNA C YWCIaMH, 3alMCaHHbIMM B CTaHIApPTHOW (QopMe, HCIONIb30BaHUS
MaTeMaTHYECKUX KOHCTAHT, OLIEHUBAHUS YHUCIOBBIX BHIPAKEHUH.

7.1.5.2. ConepxarenbHas TUHUS «YPAaBHEHUSI U HEPABEHCTBA» peain3yeTcs
Ha TPOTSHKEHUU BCEro OOyYeHUS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUS,
MOCKOJIBKY B KaXIOM pas3ferne nporpaMmbl MPEIyCMOTPEHO PELICHHE
COOTBETCTBYIOIIUX 3adad. OOydarouigecs OBIAACBAIOT PA3TMUYHBIMU METOJAMU
pelieHus  IeNbIX,  pPalMOHAIbHBIX,  HMPPALUOHAIBHBIX,  TOKa3aTEJIbHBIX,

JorapuMUYECKUX U TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB U UX CHUCTEM.



[Tomy4yeHHBIE YMEHHS WCIOIB3YIOTCS TPH MCCIEIOBAaHUHA (YHKIMA C TTOMOIIBIO
MIPOU3BOHOMN, PEIICHUH MPUKIIATHBIX 3a7a49 U 3a7a9 Ha HaXO0XKICHHE HaNOOIBIIIIX
Y HaMMEHBIINX 3HaueHud ¢yHkuuu. JlaHHas cojepskarenbHas JIMHUS BKIIIOYAET B
cebs Take (opMuUpoBaHME YMEHUW BBITIONHATH pPacuéThl MO  dopMynam,
npeoOpa3zoBaHus HENbIX, palMOHATbHBIX, UppaLMOHATBHBIX
Y TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TaK)Ke BBIPAXKEHUH, COJEPKAIUX CTEIICHU
u jorapudmel. B Xome wu3ydeHmsi anreOpamdyeckoro maTepuaiia MPOUCXOIUT
JanbHeilee pa3BUTHE  aTOPUTMUYECKOIO U aOCTPAKTHOTO  MBIILICHUS
oOy4Jarormuxcs, (GOPMUPYIOTCS HABBIKM JCTYKTHBHBIX PACCYKICHUU, pabOThI C
CUMBOJIBHBIMH (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B
BUJIC PABEHCTB M HEpaBeHCTB. AnrebOpa mpemnaraeT 3¢(HEKTUBHbIE UHCTPYMEHTHI
JUISL  peleHUs] TMPAaKTHYECKUX W €CTeCTBCHHO-HAYYHBIX  3a/Jad, HArIsagHO
JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK sI3bIKa HAYKHU.

7.1.5.3. ConepxatenbHO-MeToAMUECKass JUHUS «DYHKIUU U TpaduKm»
TECHO TEPEIICTaeTCs ¢ APYTUMHU JIMHUSIMH YIeOHOTO Kypca, MMOCKOIbKY B KaKOM-
TO CMBbICJIE 3a7aéT IMOCJIEeJI0BATeIbHOCTh H3yYeHUs MaTtepuana. l3ydeHue
CTENIEHHOM, MOKa3aTelbHOW, JIOrapu(PMUYECKOH UM  TPUTOHOMETPUUYECKUX
GbyHKIMNA, UX CBOMCTB M TpadUKOB, UCTIOJIb30BaHUE (DYHKIIMM IJIs1 peIIeHUs 3a/1a4
U3 JPYruxX Yy4eOHBIX MPEAMETOB W PEATbHON JKM3HU TECHO CBA3aHO KakK C
MaTEMaTHYECKUM aHAJIM30M, TaK W C PEIICHHEM YpaBHCHHWH W HepaBeHCTB. [Ipu
9TOM OOJIbIIIOE BHUMAaHUE YyAeseTcs (OPMUPOBAHUIO YMEHHS BBIpAXaTh
dbopMyIamMu 3aBUCHMOCTH MEXKIy PAa3JIMYHBIMHA BEIMYWHAMH, WCCICIOBAThH
MOJTy4eHHBIC (DYHKIIMH, CTPOUTH WX rpaduku. Marepuan coaepaTeabHOW JTUHUU
HaIleJICH Ha Pa3BUTHE YMEHUI U HABBIKOB, MO3BOJISIFOIITUX BHIPAXKATh 3aBUCUMOCTH
MEXIy BEJIMYMHAMU B pa3InyHON (opme: aHAIUTHUYECKOW, Tpaduueckorl u
cioBecHOW. M3yueHue martepuana CrocOOCTBYET Pa3BUTHIO AITOPUTMHYECKOTO
MBIIJICHUS, CMOCOOHOCTH K OOOOIIEHHWI0O W KOHKPETH3allUU, WCTOIb30BAHHUIO
AHAJIOT U M.

7.1.5.4. ConepxarenbHas JuHUS «Hadama wmaTremaTHueckoro aHaau3an

MMO3BOJIET CYHMCCTBCHHO pPaClIMpUTbL KpPyr KaK MATCMAaTHYCCKHX, TaK H



NPUKIAAHBIX 3a/1ad, JAOCTYINHBIX OOYYalomuMCS, Y KOTOPBIX TMOSBIISCTCS
BO3MOXKHOCTh HCCIIEJIOBAaTh U CTPOUTh Tpaduku QGyHKIUN, OMNPEAeIsITh HX
HanOOJIPIIINE W HAUMEHBIINE 3HAYCHHS, BBIYUCIIATH IUIOMAAN GUTYP U 0O0BEMBI
TeJ, HAXOJWTh CKOPOCTH M YCKopeHus TmpoieccoB. CoaepkaTelbHas JIMHUAS
OTKPBIBACT HOBBIC BO3MOJKHOCTH IIOCTPOCHHUS MAaTEMaTHYECCKUX MoJIeci
peaIbHBIX CUTYyAIMi, HAXO0XJICHHUS HAMIYYIIEr0 PEIICHUs B MPUKIAIHBIX, B TOM
YHUCJIE€  COIMAJIbHO-DKOHOMHYECKHMX, 3a7ayaxX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTH4YECKOI0 aHajau3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTrO, (popMaibHO-
JIOTUYECKOTO W KPEaTUBHOTO MBIIUICHHSI, (POPMHPOBAHUIO YMEHUI pacro3HaBaTh
TIPOSIBJICHHS 3aKOHOB MaTEeMaTHKX B HayKe, TEXHUKE U HCKyccTBe. OOydJaromnuecs
Y3HAIOT O BBIJIAIOIIUXCS pe3yJibTaTaX, MMOJTYYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKU
KaK HayKd, W X aBTOpPaX.

7.1.5.5. ConepxarenpHO-MeTOAUYECKas JTMHUSA «MHOXKECTBA U JIOTHKa» B
OCHOBHOM ITIOCBSIIICHA 3JIEMEHTAM TEOPUH MHOKECTB. TeOpEeTHKO-MHOKECTBEHHBIC
MIPEICTABIICHUS TTPOHU3BIBAIOT BECh KypPC IMIKOJIBHOW MaTeMaTUKH W TPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBCIUHSIONINN BCE pa3eibl MATEMATUKU U e
MIPWIOKEHUH, OHH CBS3BIBAIOT pa3HbIC MAaTEeMaTHYECCKUE AUCITUIUIMHBI B €IUHOE
nenoe.  BaxHO 1aTh BO3MOXHOCTh O0OydYaromemycsi TOHHUMATh TEOPETHUKO-
MHO’>KECTBEHHBIN SI3BIK COBPEMECHHOM MaTEMAaTHMKU M MCIOJIB30BaTh €ro s
BBIPOKCHUSI CBOUX MBICIICH.

7.1.6. B yuebHOM Kypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHATU3a»
MPUCYTCTBYIOT TakK)Ke€ OCHOBBI MAaTEMaTHYECKOTO MOJEIUPOBAHUS, KOTOpPHIE
MpU3BaHbl CPOPMUPOBATH HABBIKM ITOCTPOSHHUS MOJIETEH peanbHBIX CHUTYaIlUH,
HCCIICIOBAHMS ATUX MOJICNICH ¢ TIOMOINBIO armapaTa ajreopsl 1 MaTeMaTHIECKOTO
aHaNMM3a W WHTEPHPETAMH TOJYyYEHHBIX pe3yIbTaTOB. 3aJaHWs BKJIIOYCHBI B
KOKIBIM W3 pa3fesoB MPOrpamMMbl, TIOCKOJIBKY BECh MaTepHayl yuyeOHOTO Kypca
IIUPOKO UCIOJIB3YeTCS [JIsl  pelIeHUs NPUKIAAHBIX 3amad. [lpu permenun
peaTbHBIX TMPAKTHUYECKUX 3a7a4 OOydJaroIIMecs pa3BHBAIOT HAOJIOIATEIHLHOCTD,
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIH30BaTh aHAIOTHIO,

0000111aTh ¥ KOHKPETU3UPOBaTh Mpodiemy. JledarenbHOCTh 10 (HOPMHPOBAHUIO



HABBIKOB PEIIEHUS MPUKIIATHBIX 3a7a4 OPTaHU3YEeTCS B MPOIECCE M3YUCHHS BCEX
TeM y4eOHOro Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOrO aHaINu3ay.

7.1.7. O01iee YuCIO YacoOB, PEKOMEHJOBAHHBIX JJI H3Y4YEHUs] Y4eOHOTO
Kypca «Anre0pa U Hayalla MaTeMaTU4ecKoro anaiamusza», — 170 gacos: B 10 kiacce
— 68 yacoB (2 yaca B Hezeno), B 11 kimacce —102 gaca (3 yaca B HEJIEIIO).

7.2. Conepxanue oOyuenus B 10 kacce.

7.2.1. Ynucna v BRIYKCTICHUS.

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOIEHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepamuu  C
paIrMoOHAIBHBIMU YHCJIaMU, TTPeoOpa30BaHUs YHCIOBBIX BeIpakeHUH. [IpuMenenue
Jpo0elt U MPOIEHTOB ISl PEIICHUs MPUKIAAHBIX 33/1a4 U3 Pa3IMYHBIX OTpaciiei
3HAHUU U PEATBbHOM )KU3HH.

JleiicTBuTeIbHBIE 4YHCNA. PanuoHalbHBIE W HPpAIMOHAIBHBIE YHUCIA.
Apudmernueckre omnepandd ¢ JIeWCTBUTEIbHBIMU Yuciaamu. [IpubmmkéHabie
BBIYHCIICHHUS, TTPaBUJIa OKPYTJICHHS, PUKHIKA M OIEHKA Pe3yJIbTaTa BEIYHCICHUN.

Crenmenb ¢ uensiM  TokazareneM. CranpaptHas ¢opMa  3amucu
JNeUCTBUTENRHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedt  ¢Gopmbl  3alucu
JEUCTBUTENLHBIX YHCENl ISl PeIIeHUs MPAKTUYECKUX 3a7a4 U TPECTaBICHUS
JTAHHBIX.

ApudmMernyecknii  KOpeHb  HaTypaJbHOW  creneHd.  JleHcTBus  C
apu(PpMETUIECKUMU KOPHSIMHU HATYpaJIbHON CTEIICHHU.

CuHyC, KOCUHYC ¥ TaHT€HC YHMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
apPKTAaHT€HC YMCIIOBOTO apryMeHTa.

7.2.2. YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHU M. OcHoBHbIE
TPUTOHOMETPHUUECKHUE (POPMYIIBI.

YpaBHeHUE, KOpPEHb ypaBHEHUs. HepaBeHCTBO, pellleHue HEpaBEHCTBA.
MeTton nHTEpPBANIOB.

Pemienue nienbix U ApoOHO-palMOHAIBLHBIX YPABHEHUN U HEPABEHCTB.



Pemenune nppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPAaBHEHUM.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3aj1au
W 3a]1a4 U3 Pa3IMYHbIX 00JacTe HAYKH U PEalbHOU KU3HH.

7.2.3. ®yHkImu 1 rpaduky.

OyHKIMA, crnocoObl 3amanus ¢GyHkuuu. ['paduk dyHkiuu. BzaumHo
oOpaTHbIe PYHKIINU.

OO6nacth omnpeAesneHuss 1 MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu ¢yHkuuu.
[TpomexxyTkn 3HAKOTIOCTOSTHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

CrenenHas (yHKIUSI ¢ HATypaJIbHBIM U LIEJBIM MOKa3areyeM. E€ cBoiicTBa
u rpaduk. CBoicTBa U rpaduK KOPHS N-0¥ CTENICHHU.

Tpuronomerpruueckass OKPYXHOCTb, OIpPEIEICHUE TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

7.2.4. Hayana MaTeMaTuuecKoro aHaausa.

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHus MOCJIEJOBATEIbHOCTEH.
MOHOTOHHBIE MOCIETOBATEIBHOCTH.

Apudmernueckast 1 TeOMETpUUECKas Mporpeccuu. beckoHeuHo yObIBaroIast
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBbIBaIOILIEH reoMeTpUUeCKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcmonb3oBaHWE mporpeccuu st
pElIeHUs pealibHbIX 3a/1a4 TPUKJIAJAHOrO XapaKkrepa.

7.2.5. MHOX€eCTBa U JIOTHKA.

MHokecTBO, omepanuu Haja MHOXKecTBamu. Jluarpammel Oinepa—BeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOXKECTBEHHOIO ammapara JUisli OMUCaHUsl pealbHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a]]a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTeIbCTBO.

7.3. Conepxanue ooyuyenus B 11 kiacce.

7.3.1. Yucna u BRIYKCTICHUS.

Harypansnsbie u nensie yncia. [Ipu3Haku 1enMMOoCTH LENbIX YHACEL.

CrtenieHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JleciTuuHble U HATypajibHbIE JJOTapu(MBbI.



7.3.2. YpaBHEHUS U HEPABEHCTBA.

[IpeoOpa3oBaHue BbIpaXEHHM, COIEPKALIUX JOTaprPMBbI.

[IpeoOpazoBaHue BbIpaXEHHM, COAEpPIKAIIMX CTENEHU C PalUOHAIBHBIM
MIOKAa3aTeJIeM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpaBHEHHS U1 HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucreMsbl JINHEWHBIX ypaBHEHUW. PellleHre npukiaaHbixX 3aa4d ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PAllMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUW, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad M3 pa3IM4yHbIX 00JIacTeld HAyKu WU pPEalbHON
KU3HU.

7.3.3. ®yHKIMU U TpadUKu.

Oyukuusa. [lepuoanueckne ¢GyHkuuu. [IpomMeXyTKM MOHOTOHHOCTH
bynkuuu. MakcuMymbl 1 MUHUMYMBI (GyHKIMUA. HaunOosnblliee U HauMeHbIIIEe
3HaueHUE PYHKIIMM Ha MPOMEXKYTKE.

Tpuronomerpuyeckue QPyHKITUN, X CBONCTBA U TpaUKH.

[TokazaTenbHas u norapudmudeckast GyHKIIUU, UX CBOMCTBA U TpadUKH.

Ucnonb3oBanue rpadukoB GYyHKIMMN 711 pEIICHUS] YPABHEHUN U JIMHEHMHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (yHKIUN 7 KHCCIENOBaHUS MPOILECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTrUx Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

7.3.4. Hayana MaTreMaTuuecKoro aHajausa.

HenpepsiBabie GyHKIMH. MeTOa MHTEPBATIOB JJI PEIICHUS HEPABEHCTB.

[IpousBognast QysHkiuu. ['eomeTpuuecknii W (PU3NYECKHA  CMBICT
MIPOU3BOJHOM.

[Ipou3BogHbie  dNEeMEHTAapHBIX  (QyHKIUHA. DOpMynbl  HAXOXKICHUS

MPOU3BOJHON CYMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIIUH.



[TpumeHeHne TpOM3BOIHON K UCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh H
skcTpeMyMmbl. Haxoxknenrne HanboIbIIero 1 HaMMEHBIIIEeTo 3HaYeHUsT (PYHKITMN Ha
OTpE3Ke.

[IpuMmeHeHne TPOU3BOJHON JUISi HAXOXKJCHHS HAWIY4lIEro pEIICHHUS B
OPUKIAAHBIX 3a7aydax, [UJIs OIpeAelieHus CKOPOCTH TIpollecca, 3aJaHHOro
dbopmyIion uiu rpaguKoM.

[lepBoobOpasnas. Tabmuma nepBooOpa3HbIX.

HNHurterpan, ero reoMmeTpudeckuid MU (Quanueckuid cMbIci. Bpraucienue
uHTerpana no ¢opmyne Hetorona—Jleibuuia.

7.4. Ilnanupyemble TpEAMETHBIE PE3YNbTaThl OCBOCHHUS (efepaibHON
paboueil mporpamMmbl ydeOHOTO Kypca «Anredpa M Hayajga MaTeMaTHYeCKOro
aHaJu3a» Ha YPOBHE CPEIHEro O0IIEro 00pa3oBaHusl.

7.4.1. [lpenmeTHbIE PE3yNbTAThl MO OTACIBHBIM TE€MaM Y4YeOHOro Kypca
«Anrebpa W Hayasa MareMarthyeckoro anaimmsa»y. K konmy 10 kiacca
OOy4JaronIuiicss Hay4YnuTCS:

7.4.1.1. YUncna u BIYUCIICHHUS:

OMEepUpOBaTh TMOHATHSAMHU: PALMOHATIBHOE W JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI;

BBITIOJIHATh ~ apu(METUYECKHe  OmMepalud C  pallMOHAIbHBIMU U
JeWCTBUTEIBLHBIMU YUCIIAMU;

BBITIOJIHATH NMPUOJIMKEHHBIE BBIYMCICHUS, UCTIONB3YS TIpaBuia OKPYTIICHHUS,
JieNaTh MPUKUAKY U OLICHKY pPe3yiibTaTa BHIYUCICHU;

OMepUpOBaTh TMOHATUAMM: CTENEHb C LEJIbIM IOKa3aTelieM, CTaHAapTHas
dopma 3ammcu ACHUCTBUTENBHOTO YHCIA, KOPEHb HATypajdbHOM CTEIEHH,
MCITOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aMMCH IEUCTBUTENIBHBIX YHCEIT JIJISl PEIIeHUS
MPAKTUYECKUX 3aJ1a4 U MPECTABICHUS TaHHBIX;

ONEPUPOBATH MOHATUSIMH: CUHYC, KOCUHYC W TAHT€HC MPOU3BOJIBHOTO YIJIa,
MCITIOJIb30BAaTh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKIINN.

7.4.1.2. YpaBHEHUS U HEPABEHCTBA!



ONEpUpPOBATh MOHATUSAMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJOE,
paluMoOHaAIbHOE, UPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHHUE;

BBITIOJHATH TPeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKCHUN U peIllaTh
TPUTOHOMETPUUECKHUE YPaBHEHUS,

BBITIOJIHATDh MPEoOpa3oBaHUsl LIENBIX, PAIMOHAIBHBIX U HPPAIlMOHATIBHBIX
BBIDOKEHH W pellaTh OCHOBHBIE THUIBI  LENbIX, PAalHOHAJIBHBIX U
UppalMOHATBHBIX YPABHEHUHN 1 HEPABEHCTB;

MIPUMEHSATh YPABHEHUS U HEPABEHCTBA JIJISl PEIICHHS] MAaTEMAaTHYECKUX 3a]a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH;

MOJICIMPOBaTh pEaJbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTaBIATh
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C HCIIOJIb30BAHHUEM ammapara ajreophl.

7.4.1.3. ®ynkuuu u rpapuKu:

ONepUpOBaTh MOHATUAMM: (PYHKIUSA, CIOCOOBI 3aJaHus (PYHKLIHH, 00JaCTh
OINpe/eNIeHUs] U MHOXECTBO 3HaueHH (yHKkuuu, rpaduk (QyHKUIHUH, B3aUMHO
oOpaTHbIe (PYHKIINHY;

ONEpPUPOBATh MOHATUSMH: UYETHOCTh M HEYETHOCTb (QYHKIUH, HYIH
(GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

MCIIOJIb30BaTh rpaduku (GyHKIMMA 7151 pelieHus] ypaBHEHU;

CTPOUTh U YUTATh rpaduKu JUHEHHOW (YHKIIMU, KBAAPATUYHON (YHKIIHUH,
CTENEHHOW (PYHKIMU C LIEJIBIM [TOKA3aTeeM;

UCTONB30BaTh Tpaduku GYHKIUN IS UCCIEAOBaHUS TMPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH, BBIpAXXaTh (OPMYyJIaMH 3aBUCUMOCTH MEXIY BETMYNHAMU.

7.4.1.4. Hayana MareMaTU4€CKOr0 aHAJIN3a!

ONEpPUPOBATh MOHATUSMHU: TIOCIEIOBATEIbHOCTh, apuPMeTHUecKas U
reoMeTpuYecKas Mporpeccuu;

ONEepUPOBATh MOHATHSMH: OECKOHEYHO YOBIBaIOIlas TreoMeTphuYecKas

nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCUH;



3a/1aBaTh MOCIEAOBATEIHPHOCTH PA3INYHBIMY CTIOCO0AMU;

MCITOJIh30BaTh CBOMCTBA MMOCJIEAOBATEILHOCTEH U TIPOTPECCHIA IS PEIICHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

7.4.1.5. MHOXecCTBa U JIOTHKA:

OMepUpPOBaATh MOHITUSIMU: MHOKECTBO, ONIEPALIMH HAJl MHOKECTBAMU;

UCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Juis  ONUCaHUs
peaNbHBIX TPOIIECCOB W SBJICHWMA, MPHU PEIICHWH 3a7ad W3 JPYTUX y4eOHBIX
PEMETOB;

OTIepUpPOBaTh  TOHATHUSAMH:  ONpEIEICHUE,  Teopema,  CIICJCTBHE,
JTI0Ka3aTeIbCTBO.

7.4.2. [lpenMeTHBIE PE3YNbTAThl MO OTACIBHBIM TE€MaM Y4eOHOro Kypca
«Anrebpa W Hayajna Marematudyeckoro anaimuza». K konmy 11 kracca
OOy4JaroNINiiCss HAyYUTCS:

7.4.2.1. YUncna u BIYUCIICHHUS:

OTICpUPOBATh TOHATHSIMH: HATypaldbHOE, IIEJI0€ YHCIO, HCIIOIh30BaTh
MPU3HAKH JETMMOCTH TEIBIX YKCEIl, Pa30KEHUE Yucia Ha TMPOCThIe MHOKUTETU
JUTSL peTIIeHUS 3a/1a4;

OTIEpUPOBAThH OHITHEM: CTENIEHb C PAllUOHATBHBIM ITOKA3aTENIEM;

OTepUpPOBATh TMOHATUAMU: JOrapu(PM YHUCIA, JACCITHYHBIE W HATypaJbHbBIC
JorapuMsl.

7.4.2.2. YpaBHEHHS 1 HEPABCHCTBA!

MPUMEHSATH CBOWCTBAa CTEMEHW JJIs  MPeoOpa3oBaHHS  BBIPAKCHHM,
OTIEpUpPOBATh TOHATHAMU: TIOKA3aTeIbHOE YPaBHCHHWE W HEPABEHCTBO, pelIaTh
OCHOBHBIC THIIBI IOKA3ATEIHHBIX YPABHCHHUI 1 HEPABECHCTB;

BBITIOJIHATh TIPEOOpPa30BaHUs BBIPAKCHUH, COACpIKAIIUX JIOTapU(PMBI,
OTIepUPOBATh MOHATUSAMU: JIOTApU(IMHUUECKOE YpaBHEHNE U HEPABEHCTBO, PEIIATh
OCHOBHBIE THIIBI JIOTAPU(MUUECKIX YPAaBHEHUN U HEPABEHCTB;

HAXOJUTh PEIICHUS MPOCTCHIIINX TPUTOHOMETPUUICCKUX HEPABEHCTB;

OTIepUpPOBATh MOHATUSMU: CHCTEMa JIMHEWHBIX yYPAaBHEHHUU M €€ pellleHue,

HCIIOJIB30BATE CUCTEMY JIMHEWHBIX ypaBHCHI/Iﬁ JJIA pCIICHUA IIPAKTUYCCKUX 3a1a4;



HaxOJIUTh PEIICHUS NPOCTEUIINX CUCTEM M COBOKYITHOCTEN pallMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh pEAJbHbIE CUTyallUM Ha S3bIKe aireOpbl, COCTaBIAThH
BBIDAKECHHS, YpAaBHEHWS, HEPABEHCTBA M CHUCTEMBI [0 YCJIOBHUIO 3a/1ayH,
UCCJIEI0BATh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

7.4.2.3. OyHKIIMYU U TpaQUKH:

ONEpPUPOBATh MOHATHSAMH: Tepuoandeckass (PyHKUUSA, MPOMEKYTKH
MOHOTOHHOCTH ()YHKLMH, TOUYKM OJKCTpeMyMa (yHKuMHM, HauOoibpliee U
HauMEHbIllee 3HAYCHHUS (QYHKIUM Ha TPOMEKYTKE, HCIOJIb30BaTh HX IS
UCCJEeI0BAHNS (PYHKIMU, 3aJaHHOU rpaduKoM;

ONEpUPOBATh MOHATUSAMU: TpadUKU NOKa3aTENbHOM, Jorapupmuyueckoinl u
TPUTOHOMETPUUECKUX (PYHKIIMI, H300pakaTb UX HA KOOPAUHATHOM IJIOCKOCTH U
VCITOJIB30BATh IS PELICHUS] YPABHEHUI U HEPABEHCTB;

n300pakaTb Ha KOOPAMHATHOM TUIOCKOCTU TpaUKy JTUHEWHBIX YpaBHEHHI
Y UCIOJIb30BaTh UX JUISl PEIIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUN;

UCIOJb30BaTh Ipaduku (QYHKIMHA [ HCCICAOBAaHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

7.4.2.4. Hauana MmaTeMaTUYECKOTO aHAJIHN3a!

OTIEpUPOBATh TOHATUSMU: HENPEphIBHAST PYHKIMS, IPOU3BOJHAS (QYHKIUH,
MCITI0JIb30BaTh F€OMETPUUYECKUIA U (PU3HUUECKHUI CMBICI POU3BOJHOM AJIs pelIeHUs
3a/1ay;

HaxOJIUTh  TMPOU3BOJHBIE  JJIEMEHTAPHBIX  (PYHKUWN,  BBIYUCISATH
MPOU3BOIHBIE CYMMBI, TPOU3BEEHUS, YACTHOTO (DYHKIIHUI;

UCIIONIb30BaTh  MPOM3BOAHYIO s MCCIAEAOBaHUS  (YHKIMM  Ha
MOHOTOHHOCTb M JKCTPEMYMbI, NPUMEHSTh pe3ylbTaTbl HCCIEIOBAHUA K
MOCTPOEHUIO TPAPHUKOB;

WCIIOJIB30BaTh NPOW3BOJHYIO JUIsl HAXOXKICHHSI HAWIIY4IIEro PEIICHHs B
MPUKJIAJAHBIX, B TOM YUCJIE COLMATbHO-9KOHOMUYECKHUX, 3a7a4ax;

ONEepUpPOBaTh TOHATUSAMHU: TepBOOOpa3Has MW  HMHTErpaj, IOHUMATh

reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpalia;



HaXOJUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKITUH, BBIYUCIIATH UHTETPAT
no popmyne Herorona—Jleibunna;

pemaTh IpUKIaJHbIE 33/1a4d, B TOM YHUCJE COLMATIbHO-DKOHOMHYECKOTO U
bu3MIecKoro xapakrepa, CpeICTBAMA MaTEMAaTHUYECKOTO aHAJTN3A.

8. ®enepanbHasg pabouas mporpamma yueoHoro Kypea «I'eomerpusi».

8.1. IlosicHuTenbHAs 3aMUCKa.

8.1.1. BaxxHocTh y4eOHOTO Kypca T€OMETPUH Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus OOYCJIOBJIEHA MPAKTUUYECKOW 3HAUYMMOCTBIO METANpPEAMETHBIX U
MPEAMETHBIX PE3YJIbTATOB OOYYCHHS TE€OMETPUU B HAIPaBICHUU JIMIYHOCTHOTO
pa3BuTUg oOy4aronuxcs, GopMuUpoBaHUsA (PYHKIMOHATBLHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILUIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPHUUYCCKUX
abCTpakiIfii, COOTHOIICHUH PEAJbHOTO M UJEaIbHOT0, XapaKTepe OTPaKeHUS
MaTeMaTUYeCKOM HAyKOW SIBJICHHM M TMPOIIECCOB pEaTbHOrO MHpa, MECTe
T€OMETPUU B CHCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJACIUPOBAHUS B HAYIHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
oOydJarommxcs, a Tak)Ke KadyeCTB MBIIUICHUS, HEOOXOMAUMBIX Ui aJamnTaii B
COBPEMEHHOM OOIIECTBE.

8.1.2. 'eoMeTpust sABISICTCS OJHMM M3 0a30BBIX MPEIMETOB HAa YpPOBHE
cpeaHero oo1mero obpa3oBaHUsl, TaK KaK 0OECIEYMBACT BO3MOXKHOCTb M3yUCHUS
KaK JUCIUILUIMH €CTeCTBEHHO-HAYYHOW HANPaBICHHOCTH, TaK U TyMaHUTApHOM.

8.1.3. Jloruueckoe MBIIILJIEHUE, bopmupyemoe npu U3YYEHUU
OOyYarOIIMMHUCST TIOHATHHHBIX OCHOB TEOMETPHUM W TIOCTPOSHUHU IICTIOUKH
JIOTUYECKUX YTBEPXKICHUW B XOJE PEIICHHUS TEOMETPUYECKUX 3a7ad, YMEHHUE
BBIZIBUTATh W OINPOBEPraTh THIOTE3bI HEMOCPEJICTBEHHO HWCIOJIB3YIOTCS TpHU
pEIIeHUH 33129 €CTeCTBEHHO-HAYYHOTO IIUKJIa, B YaCTHOCTHU U3 Kypca (QU3HUKHU.

8.1.4. OpwueHTalus 4emoBeKa B MPOCTPAHCTBE — YCIOBUE €r0 COIHAIBHOTO
ObITHSA, (hOpMa OTPAKEHUS OKPYIKAIOIIETO MUPA, YCIOBHUE YCIICITHOTO ITO3HAHUS H
aKTUBHOTO npeoOpa3zoBaHus JENCTBUTEILHOCTH. OnepupoBanue

MPOCTPAHCTBEHHBIMU O0pa3zaMu OOBEAMHSET pa3Hble BUABI YUYEOHOU U TPYIOBOMI



NESATEeTLHOCTH, SBIIECTCS OJHUM M3 MPO(ECCUOHATHLHO BAXKHBIX KA4E€CTB, TOITOMY
aKkTyanpHa 3a7ada (HOpMHpOBaHHMS y OOYyYaIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIJICHUS KaK Pa3HOBUJIHOCTH OOpPA3HOrO0 MBIIUICHUS — CYHIECTBEHHOIO
KOMIIOHEHTa B TMOJIOTOBKE K MPAKTUYECKOW JIEITEIBHOCTH IO MHOTUM
HaIpaBJICHUSIM.

8.1.5. llenr ocBoeHuss mporpaMmbl ydeOHOro kypca «['eomerpus» Ha
0a30BOM ypoBHE 00y4eHHs — 0011e00pa30BaTEIBHOE U OOIIEKYIBTYPHOE PA3BUTHE
oOydaromuxcss  4yepe3  oOecrie4eHHe  BO3MOXKHOCTH  MpUOOpeTeHuss o
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W JCHUCTBUI,
crienu(PUYHBIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
M0 CHEUUAIBHOCTSM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIOJIb30BAHUEM T'€OMETPHUH.

8.1.6. [IpuopuTteTHBRIMHU 3a7a4aMi OCBOCHUS y4eOHOTO Kypca «I eomeTpum»
Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIstOTCA:

dbopmMHpoBaHUe MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBON KYJIbTYPhI
Y OCO3HaHHUE €€ B3aMMOCBS3U C OKPYXAIOLUM MUPOM;

dbopMHpoBaHKE MPEJICTABIICHNUS O MHOTOTPAaHHHUKAX U TEJIaX BPAICHUS Kak
O BaXHEUIIUX MAaTeMaTHYECKUX MOJICISAX, MO3BOJISIONIMX OMKUCHIBATh U U3y4daTh
pa3HbIC SIBJICHUS OKPYKAIOIIETro MUPA;

dbopMHpoBaHrE YMEHUS PACIIO3HABATh HA YEepPTEkKaX, MOJCISIX U B peaTbHOM
MUpPE MHOTOTPAHHUKH U TeJia BpalleHUs;

OBJIAJICHUE METOJAaMH PEIICHHUsS 3a7a4 Ha TOCTPOCHHUS Ha M300paKeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

dbopMupoBaHUE€ yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSATHUAMH O
MHOTOTPAaHHHUKAX U TeJaX BPaIIECHUS U UX OCHOBHBIMH CBOMCTBAMU;

OBJIaJICHUE AJITOPUTMaMHU PEIICHUSI OCHOBHBIX TUIOB 3aja4, popMHUpOBaHUE
YMEHHUSI TIPOBOAUTH HECIIOXKHBIE JTOKA3aTEIbHBIE PACCYXKACHUS B XOJAE PEIICHUs
CTEPEOMETPUUECKUX 33/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKaHUEM;

Pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATENIbHOW  AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU

MBIITJIICHUA,



(dopmupoBanre (yHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUH:
YMEHUE PAclO3HABaTh MPOSBICHUS T'€OMETPUUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX )KMU3HEHHBIX CUTYalUsIX U MPU U3yUYEHUU APYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh MX Ha SI3bIKE F€OMETPUM U CO3AaBaThb I'€OMETPUUYECKUE MOJEIH,
IPUMEHATh OCBOEHHBIM T'€OMETPUUYECKHUH amnmapaT Uil pPEIIeHUs NpPaKTHKO-
OPUEHTUPOBAHHBIX 3a/Ja4, WHTEPOPETHPOBATh M OLICHUBATh IOJIYYEHHBIE
pE3yJIbTaTHI.

8.1.7. OTnuYuTEnHHON O0COOEHHOCTHIO MPOrPAMMBI IO TEOMETPHUHU SIBIISETCS
BKJIFOYEHHE B KypC CTEPEOMETPUU B Hayaje €ro M3y4deHus 3ajad, pellaeMbIX Ha
YPOBHE HHTYUTHBHOI'O IIO3HAHUS, U OMNPEICIEHHBIM O0pa3oM OpraHHW30BaHHAs
paboTa Hag HHUMH, YTO CIOCOOCTBYIOT  Pa3BUTHIO  JIOTUYECKOTO U
IPOCTPAHCTBEHHOTO  MBIIUICHUS,, CTUMYJIHMPYET THPOTEKAaHUE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3YyUEHUIO PEAMETA.

111.8.1.8. Ilpeanoutenne OTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOIY
oOyuyeHus, TO €CTb TEOPETHMYECKHE 3HaHMsI HUMEIOT B CBOEH OCHOBE
HEIMOCPEJICTBEHHOE OTHOUIEHUWE K MPEeIMETHO-TIPAKTUYECKON JesTENbHOCTH.
Pa3BuTHEe NpPOCTPAHCTBEHHBIX NPEJACTaBICHUA Yy 0OydYarolMUXcsi B Kypce
CTEPEOMETPUM  NPOBOAUTCS 3a CYET pelleHus 3aJad  Ha  CO3JaHHe
MPOCTPAHCTBEHHBIX O0pa3oB M 3a7ady HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpasza MPOBOJIUTCS C HCIOJBb30BAaHUEM HATJISAJIHOCTH, a
OlepupoOBaHUE 00Pa30M — B YCIIOBUSX OTBIIEYEHUS OT HAIISIAHOCTH, MBICIEHHOTO
U3MEHEHUS €r0 UCXOHOTO COJIEpKaHUS.

8.1.9. OCHOBHBIMH  cOAEpKATENbHBIMU  JIMHUAMU  y4yeOHOro  Kypca
«l'eomerpusa» B 10-11 knaccax sBmsaworcsa: «MuororpanHukn», «lIpsmele u
IUIOCKOCTH B TMPOCTpaHCTBe», «Tena BpalieHus», «BeKTopbl U KOOPAWHATHI B
npocTpaHcTBe». @DOpMHUpPOBAaHME JIOTUYECKHX YMEHUM pacnpenensercs 10
coJlep KaTeNIbHbIM JIMHUSIM W TI0 ToJlaM OOyYeHMs] Ha YpOBHE CPEeIHEro OOIlero
oOpa3oBaHUs.

8.1.10. Conepxanue  00pa3oBaHMUs, COOTBETCTBYIOLEE  MPEAMETHBIM



pe3yabTaraM OCBOEHHUS MPOrpamMMbl MO T€OMETPHUH, PACHPEACIIEHHBIM IO rojam
oOy4eHus,  CTPYKTYpUPOBAaHO  TakuM  oOpa3oM,  4TOOBI  OBJAJCHHE
r€OMETPUYECKUMH MOHITUSMHU U HaBBIKAMH OCYIIECTBISJIOCH MOCIIEIOBATENBHO U
MOCTYIAaTEeILHO, C COOJIIOJICHWEM MPHUHIIAIIA MPEEMCTBEHHOCTH, YTOOBI HOBHIC
3HAHMS BKJIIOYAIUCh B OOIIYyI0 CHUCTEMY TI'€OMETPUYECKHX Tpe/ICTaBICHUN
oOy4Jaronmxcs, pacmupsiss W yriyosnsas e€, oOpa3ys MpOYHble MHOKECTBEHHBIC
CBSI3U.

8.1.11. Obmiee 4yuciao 4acoB, PEKOMEHIOBAHHBIX JJII HU3Y4YEHUs] Yy4eOHOTO
kypca «['eomerpusi» — 102 gaca: B 10 knacce — 68 wacoB (2 4aca B Hezneno), B 11
kimacce — 34 4Jaca (1 gac B Heneno).

8.2. Conepxanue obyuenus B 10 kiacce.

8.2.1. [IpsiMbIe M TUIOCKOCTH B TIPOCTPAHCTBE.

OcHOBHBIE TOHATHUS ~ cTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnoyioeHHe NpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajuielibHble M CKpeluBaronmecs mnpsmbie. [lapaienbHOCTh MNPAMBIX U
MJIOCKOCTEN B TPOCTPAHCTBE: TMapajuielibHbIe TMpsSMbIE B MPOCTPAHCTBE,
MapajuieNIbHOCTh TPEX MPAMBIX, MAPAJIIEIBHOCTh MPSMONW U IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM, YIOJ MEXAYy MNpPSIMBIMU B IPOCTPAHCTRBE.
[TapayutenbHOCTH IJIOCKOCTEN: [apaJUIeIIbHbIE IJIOCKOCTH, CBOWCTBA
napajyiebHbIX TUIockocTel. [IpocTeimue mnpocTpaHCTBeHHBbIE (PUTyphl Ha
MJIOCKOCTH: T€TpadIp, KyO, mapasenenumnei, HIOCTpPOCHUE CEUCHUH.

[leprieHAUKYISIPHOCTh MPSIMON U TIJIOCKOCTH: MEPIEHIUKYJISIPHbIC MPSMbIC
B IIPOCTPAHCTBE, MPSIMbIC MapajijieibHbIE U TEPHNEHIUKYJSIPHbIE K TIIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH MPSAMOM U IUIOCKOCTH, Teopema O MpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIrOJl MEXAY IMPAMON U
IUIOCKOCTBIO, JIBYTPAHHBIM  yroJi, JIMHEHMHBIM yroJ JABYTPAHHOIO  yIJia.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMJIOCKOCTH, PACCTOSIHUE

OT TPsSMOM JO  IJIOCKOCTH, TIPOCKIUS  (PUTYpHI Ha  IUIOCKOCTb.



[lepneHAUKYISIPHOCTh  IUIOCKOCTEH: MpU3HAK MEPHEHAMKYJISAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NEPHEHIUKYIISIPax.

8.2.2. MHOTOTpaHHUKH.

[loHsAITHE MHOTOIPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIYKJIBIE MHOTOIPAHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroiapHas
npu3Ma, TpaHd U OCHOBAHUS MPU3MBI, NMPsAMAasi U HAKJIOHHAs MPU3MBI, OOKOBas U
MOJIHAS OBEPXHOCTh IPU3MBI. [Tapamnenenunen, IPSIMOYTOJIBHBIN
napajuielienunes; M ero cpoiucta. [Iupamupaa: n-yroiapHas nupamuia, rpaHd U
OCHOBaHUE MUPaMUIbI, OOKOBAs U MOJIHASA TOBEPXHOCTh MUPAMU/IbI, PABUIbHAS U
yCceu€HHas MNHUpaMyja. OJNEeMEHThl TOpu3Mbl M nupamuabl. [IpaBusbHbIe
MHOTOTPAHHHUKU: MOHATUE NMPaBUIBHOIO MHOTOIpAHHUKA, MMPaBWIbHASA MpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBWIbHAsg TPEYroyibHAas NUPaMHUAAa W TPABWIbHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadJp,
noneka’ip u ukocaap. CeueHus Npu3Mbl U TUPAMUIBIL.

CummeTpust B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTH.  JJEMEHTbl CUMMETPHMM B NHMpPaMHUJIAX, HapaJlIeJeNUIenax,
MPaBUIbHBIX MHOTOIPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, AMaroHaiau, YIJbl.
[Tnomans OOKOBOW MOBEPXHOCTH U TIOJHOW TOBEPXHOCTH TPSIMON TPHU3MBI,
IUIOIIAJh OCHOBAaHMW, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW MMOBEPXHOCTH W MOBEPXHOCTU MPABWIBHON MHpaMUbI,
TeopeMa O TIUIomaad yceu€éHHoM mnupamuiabl. [lonstue o0 o0béMe. OO0BEM
MUPaMU/JIbI, TPU3MBI.

[lonobubie Tenma B mnpocTtpaHcTBE. COOTHOIIEHHMS MEXAY IUIOIMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEll.

8.3. Coneprxanue o0yuyenus B 11 knacce.

8.3.1. Tena BpameHus.

Hununapuueckas MOBEPXHOCT, oOpasytomue HUIMHAPUYECKON
NOBEPXHOCTH, OCh LWJIMHIPUYECKOW MMOBEpXHOCTU. [lWimHIOp: OCHOBaHUA U

OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh, IUIONMIAJb OOKOBOM M MOJHOMN



MOBEPXHOCTH.

Konuueckasi HoBepXHOCTh, 00pa3yIolre KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: oOCHOBaHUE U BepIillMHA, 00pa3yrolas
U OChb, IUIOAAhL OOKOBOM M TIOMHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3sylolue ¥ BbICOTa, OCHOBAHMS U OOKOBast MIOBEPXHOCTb.

Cdepa u map: meHTp, paguyc, AUAMETp, TUIONIAAb MOBEPXHOCTU CQEPHI.
B3anMHuoe pacrosnoxenue chepsl U IMIIOCKOCTH, KacaTelbHAs TIOCKOCTh K cdepe,
I011aAb Chephl.

N3o0pakeHue Ten BpallleHUs Ha MJIOCKOCTU. Pa3BépTka MUIMHIpa U KOHYCA.

KomOunanuu Tenm BpalieHUss MW MHOTOIPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdeprl, cdepa, BIUCAHHAS B MHOTOTPAHHUK, WM TEJO
BpaIlCHUS.

[Tonsatue 06 ob6béme. OcHOBHBIE CBoOHcTBa 00BEMOB Tell. Teopema 00
00BEME MPSIMOYTOJBHOTO TMapajulenenurena u ciaeAcTBus u3 He€. O0bEM
HUIMHIpa, KoHyca. O0BEM 1mapa U miomaas chepsl.

[TogoOubie Tenma B mpocTtpaHcTBEe. COOTHOLICHUS MEXKIY IUIOIIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus umnuHApa (MapauieIbHO W TEPHEHAMKYISIPHO OCH), CEUEHUS
KoHyca (mapajuieIbHO€ OCHOBAHHIO M TPOXOJAIIEE 4Yepe3 BEpIIMHY), CEUCHUS
niapa.

8.3.2. BexTopbl 1 KOOpMHATHI B POCTPAHCTBE.

Bektop Ha mockoctd u B mpocTtpaHcTBe. CloXKeHUE W BbIYMTAHUE
BEKTOPOB. YMHOJKEHHME BEKTOpa Ha u4ucio. Pa3noxxkeHue BekTOopa 1O TpEM
HEKOMIUIaHApHBIM BekTopam. lIpaBuno mnapamienenunena. Pemenue 3aaauy,
CBSI3aHHBIX C NPUMEHEHUEM TMPABWI JEHUCTBUM C BeKTOpaMu. l[IpsamoyrosibHas
cUCTeEMa KOOpAMHAT B npocTtpaHcTBe. Koopaunatel Bekropa. [Ipocrenmme 3anaun
B KOOpJAMHATaxX. YToll Mexay BekTopamu. CkajasipHOE MPOU3BEICHUE BEKTOPOB.
Brruncnenue yriioB MeXy NpSIMbIMU U TUIOCKOCTSIMU. KoOparHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

8.4. Ilnanupyemble TNpeAMETHBIE pe3yibTaThl OCBOEHUs (henepanbHOU



paboueit mporpammbl yueOHOro kypca «['eomerpus» Ha 0a30BOM YpOBHE Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHUs OPUEHTUPOBAHBI HA JOCTHXKECHUE YPOBHS
MaTeMaTHYECKON IPaMOTHOCTH, HEOOXOIUMOTO ISl YCTICITHOTO PEIICHUs 3a71a4d B
peasbHOM KU3HU U CO3JIaHUE YCIOBUU I UX OOIIEKYIbTYPHOTO Pa3BUTHSI.

8.4.1. IlpenmeTHbIE pe3ynbTaThl MO OTIASABHBIM TeMaM y4eOHOro Kypca
«["'eomerpusi». K konIty 10 Kiacca oOyJaronuiicss HAy9IuTCs:

OTIEpUPOBATH MOHITHAMU: TOUYKA, MPSMasi, TIIOCKOCTH;

NPUMEHATh AKCHOMBI CTEPEOMETPUU M CICACTBHS W3 HUX TPU PEHICHUH
TreOMETPUUYECKUX 33/1a4;

OTIEpUPOBATH MOHATHUSAMU: MTAPAUICTLHOCTD U MEPIICHIUKYISIPHOCTD MPSMBIX
U IJIOCKOCTEM;

KJ1acCU(UIIUPOBATH B3aMMHOE PacCIoJIOKEHUE MIPSIMBIX
U TUTOCKOCTEH B MMPOCTPAHCTBE;

OMepUpOBaTh MOHATUSIMHU: JBYTPAHHBIA YToJI, TPaHU JBYTPAHHOTO YIJIA,
peOpo NBYrpaHHOTO yTIJia, JIMHEWHBIM Yroj ABYTPAaHHOTO yTja, rpajycHas mepa
JIBYTPAHHOTO yTJIa;

OTICpUPOBATh TOHATHUSIMH: MHOTOTPAHHHUK, BBIMYKJIBIA ¥ HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAaHHUKOB (MUpamMuaa, MpU3Ma,
NPSIMOYTOJIbHBIN NapaJijiesienune, Kyo);

Kiaccu(uIMpoBaTh ~ MHOTOTPAHHHWKH,  BbIOMpas  OCHOBaHHUS  JJIA
kinaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKH, IPaBHIIbHBIC
MHOTOTPAaHHHKH, TIPSIMbIC ¥ HAKJIOHHBIC TIPU3MBI, TAPaJLICIICITUTIC B );

OTIEpUPOBATH MOHITUAMU: CEKYIIasi TNIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB;

OOBSCHSATH MPUHIIUATIBI TIOCTPOCHUS CEUCHHM, UCIIONB3YS METOJT CJIC/IOB;

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

pemaTh 3a7a4d Ha HAXOXIACHHE TeOMETPUUYECKHX BEIUYHH MO oOpasiam

I aJIrOpUTMaM, INPUMCEHAA H3BCCTHBLIC AHAJIUTHYCCKHC MCTOJAbI IIpU PCIICHUH



CTaHJAPTHBIX MAaTEMaTUYCCKUX 3a]a4 Ha BBIYMCIICHUE PACCTOSHHUN MEXKIY IBYMS
TOYKAaMH, OT TOYKA JO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU;

permaTh 3a7a4d Ha HAXOXKIACHUE T€OMETPUYECKUX BEIMYMH 10 0Opasiam
WIA aTOPUTMaM, MPUMEHSS W3BECTHBIC aHAIUTUYCCKUE METOIBI MPHU PEIICHUU
CTaHIAPTHBIX MAaTEMaTHYEeCKMX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIY
CKPEIIMBAIOMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ ITUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI U TUIOIIAJN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nupamMuaa) ¢ TOpuMEHEHHEeM (OpMyJ, BBIUHCIATH COOTHOIICHHS MEXKITY
IIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMU MTOT0OHBIX MHOTOTPaHHUKOB;

OTICpUPOBATh TOHATHUSIMHU: CHMMETPUS B TIPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPUU, IIEHTP, OCh U TUIOCKOCTh CHMMETPHUU (DUTYPHI;

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

MPUMEHATh TEOMETPUYECKHE (AKThI IJIs PEIICHHS] CTEPEOMETPHUCCKUX
3a/1a4, MPEANOIararouX HECKOIbKO MIAroB PEIICHUs, €CIIH YCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOU (opme;

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

MPUBOJANTHh TPUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE H
YKU3HHM, PACIiO3HABAThH MPOSBICHUE 3aKOHOB TEOMETPHUU B HCKYCCTBE;

MPUMEHSTh TIOJyYCHHBIC 3HAHUS Ha TPAKTUKE: aHAJIM3UPOBATh peajbHBIC
CUTyalliM W TPUMCHSITh HM3yYCHHBIC TIOHATHS B IPOIECCE ITOMCKA PEIICHHS
MaTeMaTU4ecKu CPOPMYIMPOBAHHON TIPOOJIEMBI, MOJCIUPOBATH pPEATbHBIC
CUTyallu Ha fA3BIKE TEOMETPUHU, WCCIEOBaTh IOCTPOCHHBIE MOJACIU C
WCITOJIb30BAaHUEM TCOMETPUUYCCKHUX TTOHATUI M TEOpEM, ammapara ajareOpbl, peniaTh
MPAKTUYECKUE 3a/1aUH, CBA3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYCCKUX BEITHUMH.

8.4.2. [IpeameTHbIE pE3yNbTaThl MO OTIACIBHBIM TEMaM Y4e€OHOro Kypca



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

OTIEpUPOBATh TOHITHAMU: IWIMHAPUYECKAs TMOBEPXHOCTh, 0Opasyromue
IWJWHAPUYECKOW  TMOBEPXHOCTH,  MWIMHAP,  KOHWYECKAas  IOBEPXHOCTb,
oOpa3yrolrue KOHNIECKON TOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTH;

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

O0OBSICHSATH CIIOCOOBI MOJYYCHUS TEJT BpallleHUs;

KJIacCU(PHUITMPOBATH B3aUMHOE PACIIOJIOKEHNE C(HEePhl U MIIOCKOCTH;

OTIEPUPOBATh MOHATUSMM: IIAPOBOM CErMEHT, OCHOBAHHWE CErMEHTa, BBICOTA
CErMEHTa, IIApOBOM CJIOM, OCHOBAHME INAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS,
IaPOBOU CEKTOP;

BBIUUCIIATh OOBEMBI U  IUIONIAJAM TOBEPXHOCTEH TeN  BpaIllCHUS,
TCOMETPUUYECKHUX TEN C IPUMEHEHUEM (HOPMYIT;

OMepUpoOBaTh TMOHATUAMH: MHOTOTPAaHHUK, BIHUCAaHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cdepbl, cdepa, BOMCAHHAS B MHOTOTPAHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOIICHUSI MEXIY IUIOMIAISIMU TMOBEPXHOCTEH U 00BEMaMu
IMOJI00OHBIX TEN;

U300pakaTh W3y4daeMble (QUTYpPHl OT PYKH U C TPUMEHEHHUEM IIPOCTHIX
YepTEKHBIX MHCTPYMEHTOB;

BBITIOJIHATh  (BBIHOCHBIC) IUIOCKHE YEPTS)KH W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (PUTYP: BUJT CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJI BpaIlleHNUS,

W3BJICKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBBIBATh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (DUTYpax, MPEJACTABICHHYIO Ha YepTekax |
PUCYHKaX;

OTICpHUPOBATH TIOHITHEM BEKTOP B IIPOCTPAHCTRE;

BBITIOJIHSITh JICCTBUSL CJIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHSITH, KAKUMHA CBOWCTBAMHU OHU 00JIaIaI0T;

MPUMEHSTH TIPABUIIO TTAPAIJICIICIIHIICA;

OTIepUPOBAThH MOHITUSAMU: JIEKAPTOBBI KOOPAMHATHI B POCTPAHCTBE, BEKTOD,

MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY



BEKTOpPaMH, CKAJIIPHOE MPON3BEICHIE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC
BEKTOPBHI;

HaXOJUTh CYMMY BEKTOPOB M NPOM3BEIACHUE BEKTOpAa HAa YHCIO, YIoll
MEXIy BEKTOPAMH, CKAJSIPHOE IMPOU3BEICHUE, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

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

MPUMEHATh TEOMETpUYECKHe (aKThl IJIs PEIICHHS] CTEPEOMETPHUCCKUX
3aJlay, MpeAnoIararonMxX HECKOIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOU (popme;

pemaTh MPOCTEUINe TEOMETPUUYECKHE 3a7adil Ha NMPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemarh 3a7a4d  Ha JI0KAa3aTEIhCTBO MATEMAaTHYECKUX OTHOIICHHH W
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 0 00pasiiaM Wi airOpUTMaM, MPUMEHSIS
U3BECTHBIC METObI ITPU PEUICHUU CTAaHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4;

MPUMEHATH  TPOCTEHIIME TMPOTrpaMMHBIE CpPEACTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUBOJANTh TPUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOJE H
YKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

NPUMEHSTh TOJYyYCHHbIE 3HAHWS HA MPAKTHKE: aHAIM3UPOBATh PEabHBIC
CUTyalll W TIPUMEHSTh W3yYCHHBIE TIOHATHS B TMIPOIECCE ITOMCKA PEIICHHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TPOOJIEMBI, MOJACIUPOBATH PEATbHbBIC
CUTyalli Ha S3bIKE TEOMETPHUU, WCCICIOBAaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TCOMETPUUYECKHUX TTOHATUHI U TEOpeM, armapara aareOpbl, pemaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECCKUX BEITHUMH.

9. ®enepanpHas paboyasi mporpamma ydyeOHoOro kypca «BeposTHocTh U
CTaTUCTHKAY.

9.1. TlosicHuTeNnbHAS 3aMUCKA.

9.1.1. YueOHbiii kypc «BeposSiTHOCT M CTaTUCTHUKa» 0a30BOr0 ypOBHS
SBJIIETCS IPOJIOHKCHUEM M PA3BUTHEM OJTHOMMEHHOTO Y4eOHOTO Kypca 0a30BOTO

YPOBHSI OCHOBHOTO 001Iero o0pa3oBaHMs. YUeOHBIM Kypc MpeAHa3HAyYeH s



dbopMupoBaHUS Yy OOYYAOIINXCS CTATUCTHYECKOW KYJIbTYpPhl M TIOHUMAHHUS POJIH
TEOPUH BEPOSTHOCTEH KaK MAaTeMaTHYeCKOTO WHCTPYMEHTA JUIA HW3Y4YCHUS
CIIy4ailHbIX COOBITHM, BEIMYMH U TpoueccoB. [Ipu u3ydyeHun ydeOHOro Kypca
oOoramaroTcsi MPEACTAaBICHUS OOydYalolUXCcsS O METOoJaX HCCIEIOBaHMUs
W3MEHYMBOTO MHpPA, pPaA3BUBACTCA TMOHMMAaHWE 3HAYMMOCTH U  OOIIHOCTH
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MHUPOBO33PCHHUS.

9.1.2. Conepxanne yuyeOHOTrO Kypca HallpaBJICHO Ha 3aKpeIicHUuEe 3HaHUMH,
MOJIYYCHHBIX TIPU U3YYCHHUH Kypca Ha YPOBHE OCHOBHOTO OOITeT0 00pa3oBaHusl, |
Ha Pa3BUTHE MPEACTABICHUHA O CIIYYalHBIX BEIMYMHAX M B3aUMOCBS3SIX MEXKITY
HUMH Ha BXKHBIX NPHUMEPAX, CIOKETHI KOTOPHIX MOYEPIHYTHl U3 OKPYKAIOIIETO
mupa. B pesynprare y oOydaromuxcs J0KHO CPOPMUPOBATHCS MPEICTABICHUE O
HanOoJiee yoTpeOUTEIbHBIX U OOIUX MaTeMAaTUUYECKUX MOJIETISX, UCIOJIb3yEeMbIX
JUISL  OMHMCAHUS  aHTPONOMETPUYECKUX W JeMorpaduueckux  BEJIMYHUH,
MOTPENTHOCTEH B Pa3IUYHOTO poOja H3MEPCHHSX, IIUTEIBHOCTH O0e30TKa3HOM
paboOThI TEXHUYECKHUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IIPOLIECCOB
B 0011I€CTBE.

9.1.3. B cooTBeTCTBUH C yKa3aHHBIMHU IIEISIMU B CTPYKType yu4eOHOTO Kypca
«BepoATHOCTh M CTAaTUCTUKA» JUIsl YPOBHSI CpPEAHEro oO0Iero oOpa3oBaHus Ha
0a30BOM ypOBHE BBIJICIICHBI CICAYIOIINE OCHOBHBIC COJCpP)KATEIbHBIC JIMHHH:
«CnyyaiiHpie COOBITHSI M BEpOSITHOCTH», «CiydailHble BEJMYMHBI U 3aKOH
OOJIBIIIUX YUCEI.

9.1.4. BaxxHyto  4acThb  y4eOHOro  Kypca  3aHUMaeT  H3y4YeHHUE
T€OMETPUYECKOTO ¥ OMHOMHAJIBHOTO PACIPEACICHU W 3HAKOMCTBO C UX
HEIPEPBIBHBIMU aHAJIOTaMH — ITOKa3aTeIbHBIM U HOPMAJIBHBIM PacTIpeICICHUSIMHU.

9.1.5. Conepxanue nuHuK «CiyyaiiHble COOBITUS U BEPOATHOCTUY» CITYKHUT
OCHOBOW 11 (DOPMHUPOBAHMS TPEACTABICHUA O PACIPEACIICHUN BEPOSTHOCTEH
MEXIy 3HAYCHHUSIMHU CIIYYaWHBIX BEJIWYHMH, a TAaK)KE dTa JIMHUS HEOOXOIMMa Kak
0aza Ui M3y4YeHHS 3aKOHA OOJbIMX Yuced — (YyHIAMEHTAIBHOTO 3aKOHa,

JNEHCTBYIOIErO B MPUPOAE M OOIIECTBE M HMEIOIIEr0 MaTeMaTHYECKYIO



dbopmamzaruto. CaMm 3aK0H OONBIIMX YHCEN TPEaiaracTcsi B 03HAKOMUTEIHHOU
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIB30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

9.1.6. Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIyYallHbIMH BEIUYMHAMM,
aKIEHTUPYIOT BHUMaHHE OOYYAIOIIMUXCS HA OMHCAHWU M M3YYCHHH CIyYailHBIX
SBJICHUN C IOMOILBIO HENPEPHIBHBIX (PyHKIMNA. OCHOBHOE BHUMAaHHE YIENIAETCA
IIOKa3aTeIbHOMY W HOPMAJIbHOMY PACIPEIECICHUAM, IPU 3TOM IMPEAIO0JIaracTcs
O3HAKOMHUTEJIBHOE H3Y4YEHUE Marepuaia O0€3 J10Ka3aTeNbCTB MPUMEHSIEMbIX
(hakxToB.

9.1.7. O0miee 4McIO 4YacOB, PEKOMEHIOBAHHBIX MJII HM3Yy4YEHHUS Y4eOHOTO
Kypca «BeposTtHOCTh U cratucTtuka» — 68 yacos: B 10 knacce — 34 yaca (1 gac B
Henento), B 11 kmacce — 34 gaca (1 gac B Heelno).

9.2. Conepxanne ooyuenus B 10 kiacce.

[IpencraBieHre AaHHBIX C NOMOUIbIO Tabmuu u auarpamMm. CpenHee
apumerrnyeckoe, MeauaHa, HauOOJbllIee M HAaUMEHbLIEE 3HAYEHUs, pa3Max,
JUCHIEPCHUST U CTAHJIAPTHOE OTKIOHEHUE YMCIOBBIX HAOOPOB.

CnyuyailHple =~ SKCIEPUMEHTbl  (ONBITBI) W CIydallHble  COOBITHS.
DneMeHTapHble cOObITHS (McX0Abl). BeposTHOCTH citydaitHOro coObiTHsl. ban3zocTh
YacTOTBl M BEPOSITHOCTU COObITMH. CiydyaliHble OMNBITBI C PAaBHOBO3MO>KHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Onepanun Haj COOBITUSIMU: NIEpECEUCHHUE, o0BbeIMHEHNE,
MPOTUBOIIOJNOXKHBIE cOObITUS. [[uarpammbl  Diinepa. dopmyna  CIOKEHUS
BEPOSATHOCTEM.

VYciioBHasg BEPOSITHOCTh. Y MHOKEHHE BEPOATHOCTEU. [lepeBo cirydyalHOro
skcriepumenTa. @opmyria MmoaHOM BepossTHOCTH. HezaBucuMbIie COOBITHSI.

KomOunaroproe npaBusnio ymHoxxenus. [lepecranoBku u gaxropuain. Yucimo
couetanuil. Tpeyronbuuk [lackana. @opmyna Ounoma HproToHa.

bunapHbIii c1yyaliHbIi OoNbIT (MCOIBITAHKE), YCIEX U Heyaya. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycnexa. Cepus

HE3aBUCUMBIX UCIIBITAHUN bepHyrun.



CnyuaiiHass BenuuMHa. PacnpeneneHune  BeposiTHOcTed.  J[marpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuil, B TOM YHUCJIE, F€OMETPUYECKOE U
OMHOMHAJILHOE.

9.3. Conmepxanue oOydenus B 11 kmacce.

UucnoBele XapakKTEpUCTUKU  CIIy4alHBIX BEJIIMYMH: MAaT€MaTHYECKOE
OKMJIAHUE, JUCIIEpCHUS WU CTaHJIApTHOE OTKJIOHEeHue. lIpumepsl mnpuMeHeHUs
MaTeMaTUYECKOTO0 OXHUJAHUSI, B TOM YHUCJE B 3aJa4aX M3 MOBCEIHEBHOM >KHU3HHU.
Matematuyeckoe oxugaHue OMHAPHOM Cly4yalHOU BelWyuHBI. MaTeMaTtnyeckoe
OXKHMJIAHUE CYMMBI CIy4allHbIX BEJIMYMH. MaremMaTH4eckoe OXHUAaHue U
JUCIIEPCHS TEOMETPUUECKOr0 1 OMHOMHUAIIBHOTO PACTIPEAEICHHM.

3akoH OONBIIMX YHCE W €ro pojb B HayKe, NpUpPOJEe U OOIIECTBE.
Bb100poYHBIN METO/1 MCCIEA0BAHMIA.

[IpuMepbl HENpEpBIBHBIX CIy4allHbIX BENWYMH. [loHSATME O TMUIOTHOCTH
pacrpeneneHus. 3a1adn, IPUBOASIIME K HOPMaJbHOMY pactpeneneHuto. [lonarue
O HOPMaJIbHOM pacipe/ieICHUU.

9.4. TlpenMeTHbIe pe3yabTaThl OCBOEHHUS y4eOHOTO Kypca «BepodarHocTh u
CTAaTUCTHUKa» Ha 0a30BOM ypOBHE Ha YPOBHE CpeaHEro oO0miero ooOpa3zoBaHMs
OpPUEHTUPOBAHbl Ha JOCTHXKEHUE YpPOBHS MAaTeMaTUYECKOW TIPaMOTHOCTH,
HEO0OXOAMMOro JIJIsl YCTIEIIHOTO PEIIeHHs 3a/1ady U po0JieM B peaibHOM KU3HU U
CO3/IaHUE YCIOBUN ISl UX OOIIEKYJITYPHOTO Pa3BUTHSI.

9.4.1. [IpenmeTHBIC PE3yNbTATHl MO OTACIBHBIM TEMaM Y4YeOHOro Kypca
«BeposarHocTs u ctatucTikay. K koniy 10 kinacca oOydarommiicss HayquTcs:

YUTATh U CTPOUTH TAOIUIILI U TUATPAMMBI;

OmepupoBaTh  TOHATHSAMHU:  CpenHee  apudMETHYecKoe,  MeIHUaHa,
HanOoJIblIee, HAUMEHBIIIEe 3HAYEHUE, pa3Max MACCHBA YUCIOBBIX JAHHBIX;

ONEPUPOBATh MOHIATUSIMU: CIyYalHBIA IKCIEPUMEHT (OMBIT) U ClydailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIIEMEHTAPHBIM HMCXOJ) CIIYYailHOTO OIIBITA,
HaXOJUTh BEPOSATHOCTU B OMBITAX C PABHOBO3MOKHBIMU CITyYalHBIMU COOBITHSIMU,
HAaXOJUTh W CPABHUBATH BEPOSTHOCTH COOBITUA B HM3YYCHHBIX CIIYIaHBIX

9KCIICPUMCHTAX,



HAaXOOUTh W (QOPMYIUPOBATH COOBITHSA: TepecedeHre U OObeIUHEHHE
JaHHBIX COOBITHI, COOBITHE, TPOTUBOMOIOKHOE TAHHOMY COOBITHIO, ITOJIb30BATHCS
quarpaMMmamu Jisepa u GopMyIioi clioKeHUs] BEpOSITHOCTEN TP pELICHUU 33/1a4;

OTIEpUPOBATH MOHSATUSIMU: YCIOBHASI BEPOSTHOCTh, HE3aBUCHUMbBIE COOBITHS,
HaXOJIUTh BEPOATHOCTH C MOMOIIbIO MpaBUiia YMHOXKEHHS, C MOMOIIbIO JepeBa
CJIy4aifHOTO OIIbITa;

MPUMEHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TPY PEIICHUH 3a/1a4;

OMepUpOBaTh TOHITUSMU: HUCIBITAHHE, HE3aBUCHUMBbIC HCIBITAHUS, CEpUs
UCTIBITAaHUHM, yCeX M HeyJdada, HaXOAWTh BEPOATHOCTH COOBITUH B CEpUU
HE3aBHCHUMBIX MCIIBITAHUIA 10 TIEPBOTO YCIeXa, HAXOIUTh BEPOSITHOCTH COOBITUN B
cepuHu UcnbITaHuil bepnHyiuy;

OTEpUPOBaTh  MOHATUSAMM:  CIydyallHas  BEJIMYMHA, paclpeaelicHue
BEPOATHOCTEN, AMArpaMmMa pacripeesieHusl.

9.4.2. [lpenmeTHbIE PE3yNbTAThl MO OTACIBHBIM TE€MaM Y4YeOHOro Kypca
«BepoarHocTs u ctatucThkay. K koniy 11 knacca oOydarommiicss HayquTcs:

CpaBHUBATh  BEPOSTHOCTH  3HAYCHUH  CIy4yalHOM  BETWYUHBI  TIO
pacnpeieNIeHUI0 WM C IOMOIIbIO AUarpamm;

OMepUpOBaTh  TOHIATHEM  MaTEeMaTHYECKOTO  OXKWJAHUS, TMPUBOJUTH
MpPUMEPBI, KaK MPUMEHSETCS MaTeMaTUYeCKOe OXKUJAHUE CIyYalHOW BETMYUHBI
HaXOAWTh MaTeMaTHIECKOE OKUAAHHE MO JAHHOMY pacIlpeaeTIeHHIO;

UMETh MPEACTABICHUE O 3aKOHE OOJIBIINX YNCENT,;

HMCTDb NPCACTABJICHHUC O HOPMAJIbHOM paClpCACICHHUN.
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